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COMPLETE  TRANSPOSITION  OF  THE  VISCERA, 

W  ITH  ASS0CIAT]^:D  DEVELOPMENTAL 

Dl'LEECT  OF  THE  HICART. 

ALWIX   M.   rAI'I'EXIlEIMKK,  M.D. 

J)r.  Pcii.ipenlieiiiier  (lenionstrated  the  preserved  Ixxly  of  a 
full-term  ojlored  infant,  which  died  an  lioin^  after  birth,  and 
which  showed  complete  trans[)(Jsition  of  all  the  thoracic  and  ab- 
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dominal  viscera.     The  left  testicle  was  undescended,  the  right  lay 
in  the  scrotal  sac. 

The  case  was  of  interest  as  illustrating  the  frequently  noted 
association  of  developmental  defects  of  the  heart  with  situs  in- 
versus. In  this  instance,  in  addition  to  the  transposition  of  the 
heart  itself  and  the  great  arterial  and  venous  trunks,  the  follow- 
ing anomalies  were  present ;  ( i )  single  ventricular  cavity,  with 
merely  a  rudimentary  septal  spur  at  the  apex  of  the  chamber; 
(2)  complete  atresia  of  the  conus  pulmonalis,  which  was  repre- 
sented by  a  thin  fibrous  cord,  about  a  centimeter  in  length.  This 
led  to  patent  and  well-formed  right  and  left  pulmonary  arteries. 
The  foramen  ovale  was  widely  open,  ])ut  there  was  no  defect  in 
the  interauricular  septum.  The  Ductus  Botalli  was  given  off  from 
its  usual  situation  at  the  isthmus  aorttX,  but  on  the  right  side. 
It  communicated  by  a  wide  channel  with  the  patent  right  pul- 
monary artery.  The  conditions  found  are  illustrated  by  the 
accompanying  diagram. 


AX  ANALYSIS  OF  FATTY  DEPOSITS  IN  THE 
WALLS  OF  LR'ER  ABSCESSES. 

F.   M.   IIAXES,  M.D.,  AND  JACOB  ROSEXBLOOM,  M.D. 

The  liver  of  a  case  coming  to  autopsy  at  the  Preslnterian 
Hospital,  ]\Iarch  7,  1912,  was  the  seat  of  numerous  abscesses 
whose  walls  contained  large  amounts  of  fatty  material  of  a  bril- 
liant yellow  color.  The  color  closely  resembled  that  of  the  adrenal 
cortex  or  the  corpus  luteum.  Upon  studying  the  fatty  material 
with  the  polarizing  microscope,  it  was  found  to  be  in  large  part 
anisotropic.  Upon  heating  it  to  about  42°C  it  became  isotropic, 
returning  to  the  anisotropic,  fluid-crystalline  phase  upon  cooling. 
It  stained  with  Sudan  III,  but  failed  to  stain  when  treated  by  the 
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methods  of  Smith  and  Ciaccio.  In  addition  to  this  anisotropic 
hpoid  material,  micro-chemical  reactions  indicated  the  presence 
in  lesser  quantity  of  neutral  fat  and  phosphorized  fat. 

The  work  of  Kaiserling  and  Orgler,  Adami,  Aschoff, 
Kawamura  and  others  lea\"es  little  room  for  doubt  that  aniso- 
tropic fatty  material  exhibiting  the  characteristics  which  I  have 
described  in  this  case  is  composed  of  esters  of  cholesterol.  Their 
conclusions  were  reached  largely  from  micro-chemical  evidence, 
though  in  several  instances  chemical  analyses  corrobated  the 
micro-chemical  findings. 

A'ery  little  is  known  concerning  the  conditions  under  which 
lipoids  are  deposited  in  tissues.  The  nature  of  fatty  infiltrations, 
on  the  other  hand,  is  fairly  well  understood.  The  present  instance 
of  lipoid  deposits  in  the  walls  of  li\-er  abscesses  seemed  to  ofi^er 
a  good  opportunity  of  correlating  the  microscopic  and  chemical 
findings  and  hence  Dr.  Rosenbloom  undertook  a  complete  analysis 
of  the  fatty  material,  using  the  several  very  accm^ate  methods 
which  ha\e  ])een  introduced  within  recent  years. 

Parts  of  the  liver  containing  no  abscesses  were  analysed  for 
comparison  with  the  analysis  of  the  fatty  material  in  the  walls 
of  the  abscesses.  It  was  of  course  impossible  to  separate  the 
abscess  walls  completely  from  the  adjacent  relatively  normal  liver; 
hence  to  correct  this  error,  the  iron  content  of  the  fatty  material 
was  taken  as  an  indication  of  the  amount  of  liver  tissue  nicluded, 
and  upon  comparison  with  the  iron  content  of  the  undiseased 
portion,  the  proper  correction  was  made. 

The  chemical  findings  are  shown  in  the  following  table : 

Normal  Liver.  Diseased   Liver. 

Per  Cent.  I'er  Cent. 

Total  fats  in  dried  tissue 18.36  7-'-09 

Neutral  fats 47.86  2.48 

Phosphorized  fats 35. u  17.25 

Free  cholesterol   7.96  2.48 

Cholesterol  esters    0.63  68.61 

Fatty  acids 8.43  9.42 

Cholesterol  esters,  it  will  l)e  observed,  form  68%  of  the  total 
fatty  matter  present  in  the  walls  of  the  abscesses,  and  this  con- 
firms verv  strikingly  the  microscopical  findings. 
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Discussion 


Dk.  E\vix<;:  Was  this  analysis  made  of  the  wliolo  liver  or  only  of  the 
pathological  portion  ? 

Dr.  Haxes:  An  analysis  was  made  of  the  whole  liver,  the  normal  and 
pathological  portions  being  first  separated  as  far  as  possible,  and  subsequently 
a  correction  was  made  in  the  figures  for  the  pathological  portion  on  the  basis 
of  its  iron  content. 

Dr.  Stew.\kt  :  A  great  amount  of  confusion  exists  in  regard  to  lipoids. 
A  good  many  dogmatic  statements  are  made  in  regard  to  tliem  and  one  is 
apt  to  get  the  impression  that  their  occurrence  is  rare.  We  have  often  found, 
in  the  examination  of  autopsy  material,  collections  of  anisotropic  fats  which 
are  presumed  to  be  collections  of  cholesterin  esters.  Is  estimating  their  relative 
amounts  in  the  tissue  I  do  not  think  great  reliance  should  be  placed  in  the 
present  histological  methods  of  examination.  A  chemical  analysis,  such  as 
Dr.  Hanes  has  made,  is  of  far  more  value,  in  my  opinion,  than  any  micro- 
scopical examination. 


GAS  CYSTS  OF  thp:  ixti-:stixe. 

WILLIAM  TIIALIIEI.MKR,   .M.I). 

History:  Patient.  I.  F.,  female,  aged  se\eiUeen  years,  was 
/Klmitted  Xovemljer  i6,  1912,  to  the  F'irst  Surgical  Division  of 
Mount  Sinai  Hospital,  after  an  illness  of  one  day,  with  pain  in  the 
abdomen  and  distension.  Patient  looked  very  sick.  The  left  side 
of  the  abdomen  was  very  i)r()minent  and  the  entire  abdomen  dis- 
tended. A  (luid  wave  and  shifting  dullness  were  present  but  no 
tenderness  or  rigidit)-.  The  li\er  dulhiess  was  comi)letely 
obliterated. 

()])eration  was  jjerformed  immediately  b}-   Dr.  A.  .\.    lierg. 

\\'hen  the  abdomen  was  opened,  there  was  a  gush  of  free 
fluid  and  gas  which  had  a  distinct  gastric  odor.  .\  colla])sed 
cystic  mass,  which  i)ro\ed  to  be  a  left  o\arian  c\sl,  presented,  and 
was  remoxcd.  .\  large  amount  of  pus  was  found  in  ihe  pehis. 
F'luid  was  disco\ered  llowing  from  an  opening  in  the  jxisterior 
wall  of  the  stomach  about   ^  cm.    in  diameter,    just    al)ii\e    the 
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greater  curvature.  This  opening  was  closed  by  sutures.  The 
colon  was  then  searched  for  and  was  not  found  in  its  normal 
position,  but  was  situated  above  and  in  front  of  the  stomach. 

Patient  was  returned  to  the  ward,  remained  in  shock,  and 
died  five  hours  after  the  operation. 

AUTOPSY. 

Heart  and  Lunys,  normal  in  all  respects. 

Abdominal  viscera:  When  re-arranged  in  the  position  which 
they  occupied  in  situ,  present  a  \ery  remarkable  appearance.  A 
tremendously  chstended  stomach,  which  contains  4)4  liters  of 
fluid,  occupies  the  entire  left  half  of  the  abdominal  cavity,  and 
the  pvloric  antrum  extends  for  a  short  distance  to  the  right  of  the 
median  line.  The  stomach  is  unusual  in  shape,  its  lesser  curva- 
ture being  comparati\ely  short  and  the  shape  of  a  V,  so  that  it 
is  sharply  angulated  on  itself.  The  most  dependent  portion  of 
the  greater  cur^■ature  reaches  as  far  as  the  brim  of  the  pelvis. 
On  lifting  up  the  stomach,  on  its  posterior  wall  just  above  the 
omental  attachment,  there  is  a  surgical  suture  line  about  5  cm.  in 
length  parallel  to  the  greater  cur\ature.  The  stomach  seems  im- 
perfectlv  rotated  and  no  definite  lesser  ]^eritoneal  cavity  can  be 
made  out.  The  transverse  and  descending  colon  do  not  occupy 
their  usual  ])ositions  but  lie  entirely  to  the  right  of  the  enlarged 
stomach.  The  greater  omentum  does  not  arise  from  both  trans- 
verse colon  and  stomacli  1)ut  arises  directly  in  a  single  layer  from 
the  greater  cur\ature  of  the  stcjmach,  and  part  of  it  hangs  loosely 
while  the  upi)er  portion  passes  over  to  that  portion  of  the  large 
intestine  which  would  proljably  l)e  transverse  colon  were  it  nor- 
mally situated.  The  stomach  wall  is  greatly  thickened  and  hyper- 
trophied  and  when  the  stomach  is  opened,  one  finds  beneath  the 
suture  line  on  the  posterior  surface  a  puckered  mass  of  tissue 
wliicli  has  been  inverted  l)y  the  surgeon.  Xo  other  ulcerations 
can  be  found  on  the  mocosa.  The  pylorus  is  tightly  stenosed  and 
from  tlie  gastric  side,  there  is  a  lip-like  or  valve-like,  somewhat 
puckered  ])rojection  around  the  entire  orifice.  The  ti])  of  the 
little  finger  can  be  ])assed  through  the  pylorus  if  considerable 
force  is  used.     The  duodenum  1)evond  seems  normal. 
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Small  intestines  are  moderately  dilated  and  as  the  ileum  is 
approached,  one  finds  numerous  loops  of  intestines  adherent  to 
one  another  by  firm,  fibrous  adhesions,  and  situated  between  the 
superior  surface  of  the  liver  and  the  diaphragm,  to  both  of  which 
structures  the  loops  are  also  densely  adherent.  Scattered  over 
these  adherent  loops  of  the  ileum  and  situated  just  beneath  the 
serosa,  are  numerous  thin-walled  C}'st-like  structures.  When  the 
ileum  is  opened,  its  wall  throughout  its  entire  thickness  is  seen 
to  be  honeycombed  with  these  cyst  ca\'ities.  There  are  se\'eral 
collections  of  cysts  attached  to  the  mesentery  of  this  portion  of 
the  small  intestine  by  pedicles,  and  several  isolated  cysts  also  on 
pedicles  attached  to  the  small  intestines  along  the  mesenteric 
border.  These  cysts  measure  from  a  few  millimeters  to  2  cm.  in 
diameter.  They  are  tense  and  smooth  and  glistening.  \Mien 
incised,  they  collapse  immediately  wdth  a  small  explosion,  as 
though  gas  were  escaping.  The  above  described  adhesion  of  the 
ileum  to  the  diaphragm  has  formed  behind  it  an  artificial  foramen. 
The  loop  of  ileum  which  enters  the  cecum  forms  the  anterior  wall 
of  the  foramen.  The  cecum  is  comparati\'ely  undescended  and 
situated  slightly  above  the  level  of  the  uml)ilicus.  The  ascending 
colon  is  consequently  about  10  to  12  cm.  in  length  and  forms  the 
posterior  wall  of  the  artificial  foramen  and  lies  immediately  upon 
the  first  part  of  the  duodenum.  There  is  no  transverse  colon,  for 
the  colon  after  descending  as  far  as  the  duodenum,  angulates 
sharpl}-,  turns  downward  and  descends,  immediately  overl}-ing 
the  pylorus.  It  forms  several  loops  and  has  a  moderately  l)road 
mesentery,  and  from  the  place  where  it  begins  to  descend,  it  has 
tiie  appearance  of  the  usual  sigmoid. 

71^'  Liver  is  slightly  smaller  than  normal.  Except  for  the 
adhesions  on  the  superior  surface  of  the  loops  of  ileum  and  ad- 
ditional adhesions  U)  the  overlying  diaphragm,  the  liver  seems 
normal.  Xo  foramen  of  Winslow  could  be  found,  which  further 
strengthens  the  opinion  that  there  is  no  lesser  peritoneal  cavity. 

TJie  Spleen  has  been  pushed  up  under  the  diaphragm  by  the 
distended  cardiac  end  of  the  stomach  and  is  flattened  out  between 
these  two  structures.  l^.\cei)t  for  this  flattening,  the  spleen  seems 
normal. 
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Kidneys  are  normal. 

Uterus  and  adncxa:  Left  ovary  has  been  removed,  and 
ligatures  are  still  in  place.  Peritoneal  surfaces  are  dulled ;  other- 
wise negative. 


Microscopical  Examination:  A  section  of  a  group  of  gas 
cysts  hanging  from  mesentery  of  ileum  by  a  broad  pedicle  shows 
six  or  se\en  irregularly  rounded  cyst-like  cavities  which  vary 
from  3  to  8  mm.  in  diameter.  These  cyst  cavities  are  empty  and 
are  lined  l)y  an  atypical  endothelium.  This  endothelial  lining  is 
not  complete  in  all  of  the  cavities  but  in  all  of  them  it  is  seen  in 
some  place  or  places.  In  places  there  is  a  single  layer  of  fairly 
normal  looking  endothelial  cells.  This,  however,  as  one  pro- 
gresses along  the  wall,  gradually  changes  in  character,  becoming 
cul)ical,  then  c\lindrical.  and  finally  in  places  the  transformation 
is  seen  into  fairly  large  syncytial-like  masses  of  protoplasm, 
which  project  from  40  to  50  micra  above  the  basement  membrane. 
'J'he  protoplasm  of  the  syncytial  masses  is  very  finely  granular 
and  pale  staining  and  contains  man}'  o\al  vesicular  nuclei,  some- 
times as  many  as  12  to  15,  which  show  a  tendency  to  accumulate 
at  the  center.  The  thickness  of  the  cyst  walls  is  from  1/5  to  1/6 
of  the  diameter  of  the  low  power  field  of  the  microscope.  The 
cyst  walls  are  made  up  of  rather  delicate  connective  tissue,  which 
shows  a  tendency  towards  concentric  arrangement  around  the 
cavities,  along  with  condensation  of  the  cellular  structure.  \\'ith 
the  V^an  (heson  stain,  the  cyst  walls  are  seen  to  be  made  up  en- 
tirely of  connective  tissue.  The  connect i\e  tissue  forming  the 
remainder  of  structure,  especially  that  at  tlie  pedicle  is  rather 
loose  in  textm-e.  difi'usely  infiltrated  with  round  cells  and  some 
polymorphonuclear  leucocytes,  'i'hroughotit  it,  the  lymph  and 
blood  vessels  are  \'ery  ])rominent  and  both  t_\-pes  of  x'cssels,  es- 
peciallv  the  lymphatics,  show  a  reniarkal)le  i)roliferative  ]>rocess 
of  their  lining  endothelium.  .Many  of  the  small  lym])hatics  are 
almo.st  completel\-  obliterated  by  this  i)roliferative  i)rocess,  and 
in  some  of  the  larger  lymphatic  spaces,  endothelial  giant  cells^ 
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containing"  three  or  four  nuclei,  are  frequently  found.  j\Iany  of 
the  arteries  are  also  almost  obliterated  but  no  multinuclear  cells 
can  be  seen  lining  them.  The  Giemsa  stain  shows  throughout 
the  section,  large  numbers  of  irregularly  distributed  bacilli  and 
a  few  cocci.  These  are  found  everywhere  and  give  the  impres- 
sion of  being  post  mortem  invaders. 

A  longitudinal  section  of  the  wall  of  the  ileum  shows  ir- 
regularly shaped  cyst-like  ca\ities,  corresponding  in  all  respects 
to  those  described  above,  scattered  throughout  the  submucosa, 
muscularis  and  serosa,  l)ut  occurring  in  greatest  numl^ers  in  the 
subserosa.  Idie  surrounding  connective  tissue  also  shows  the 
same  changes  in  its  lym])hatics.  The  entire  intestinal  wall  shows 
a  diffuse  round  cell  infiltration. 

The  \al\e-like  projection  at  the  pylorus  is  made  up  entirely 
of  hypertroi)hied  mucous  membrane  arranged  around  a  core  or 
stem  of  smooth  muscle  tissue.  It  shows  a  slight  chronic  inflam- 
matory reaction.     The  tissues  at  its  base  are  normal. 

RlCArARKS. 

The  pathological  condition  of  gas  cysls  of  tlie  intestines  is  a 
comparatively  rare  one.  There  arc  only  about  thirty  cases  on 
record  in  the  literature. 

This  condition  has  a  definite  pathological  picture  which  is 
in  brief,  as  follows:  These  gas  cysts,  with  their  glistening  walls 
are  found  situated  in  any  one  or  all  of  the  coats  of  tlie  intestines, 
except  the  mucosa,  i.  e.  submucosa,  muscularis  or  serosa,  though 
they  most  commf)n!y  occur  in  the  serosa,  and  may  extend  down 
onto  the  mesentery  or  ])rojcct  from  the  latter,  attached  to  it  by 
a  broad  ])edicle.  The\-  \ar}-  from  microscopical  size  to  several 
centimeters  in  diameter.  They  collapse  when  jjunctin-ed  and  the 
c<jntaine(l  gas  usuall\-  escajies  with  a  hissing  or  explosive  noise. 
Different  observers  have  reported  slightly  different  analyses  of 
this  gas,  but  most  of  them  agree  that  it  does  not  dilTer  much 
from  atmospheric  air.  and  onl\-  one  ( .\r/.t  )  fotuid  that  it  burned 
when  a  match  was  ajjplied.  and  this  sample  contained  hydrogen. 
The  cysts  are  lined  entirely  or  iii  part  l)y  endotlu-lium,   thougii 
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some  are  lined  l)y  bare  connecti\e  tissue.  The  cavities  are  seen 
to  be  empty.  The  endotheHal  Hning  forms  the  most  striking  part 
of  the  picture.  In  places  it  is  made  up  entirely  of  normal  flattened 
endothelial  cells  with  long,  narrow  dark-staining  nuclei.  This 
cell  type,  however,  in  most  of  the  cysts,  as  one  proceeds  around 
the  periphery,  passes  through  a  process  of  transformation,  first 
cubical,  then  cylindrical,  sometimes  several  layers  of  these,  and 
finally  there  are  found  large  areas  of  the  lining  membrane  made 
up  of  sync3^tial  masses  or  giant  cells  of  the  same  type  of  proto- 
plasm and  containing  many  of  the  same  t3'pe  of  nuclei,  some- 
times as  many  as  one  hundred.  These  giant  cells  are  the  dis- 
tinctive feature  of  the  microscopical  pathology  of  this  process. 
They  are  not  confined  exclusixely  to  the  lining  of  the  C}"sts,  but 
may  in  some  cases  be  found  in  the  surrounding  connective  tissue, 
where  they  seem  to  occupy  the  lymph  spaces  or  capillaries.  One 
observer  (Finney)  reports  what  seemed  to  be  vacuoles  made  up 
of  gas  within  these  giant  endothelial  cells. 

Bacteriological  studies  have  shown  in  a  numl)er  of  cases 
that  the  cysts  are  sterile,  and  in  other  cases  various  types  of 
organisms  have  been  recovered,  the  discrepancy  indicating  that 
the  etiology  is  not  a  bacterial  one.  Sections  stained  for  bacteria 
liave  shoMii  the  same  irregular  results;  protozoa  have  never  been 
found. 

Similar  c}sts  ha\e  been  found  in  swine,  usually  in  the  mesen- 
tery, and  containing  the  same  giant  cells.  A  Gram-negative 
bacillus,  ho\ve\'er,  is  always  associated  in  these  animals  with  this 
condition.  1'lie  disease  has  never  been  reproduced  experimentally 
\vilh  this  organism,  but  many  of  llie  ex])erimental  animals  die 
after  intraperitoneal  inoculation. 

Tlie  two  discrinnnating  factors  l)et\veen  ante-mortem  and 
post-mortem  gas  cysts  of  tlie  intestines  are  the  presence  of  giant 
cells  and  absence  of  gas-forming  organisms  in  the  former,  and 
just  the  rex-erse  in  the  latter. 

A  striking  feature  of  tliis  ])atlio]t.gica]  condition  is,  that,  in 
most  cases,  the  gas  c\sts  cause  no  intestinal  synii'toms  but  are 
associated  with  some  otlicr  disease  of  tlie  gastro-intestinal  tract, 
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usually  some  form  of  i:)artial  obstruction.  It  would  seem  that 
the  case  reported  l)y  Blatteis  is  the  only  one  in  the  literature 
where  the  gas  cysts  themselves  gave  rise  to  intestinal  symptoms. 

The  case  above  described  show^s  all  the  characteristics  of 
this  pathological  process  and  is  associated  with  the  condition  of 
a  tremendous  dilatation  of  the  stomach,  due  to  benign  pyloric 
obstruction.  In  addition  there  are  marked  adhesions  at  the  site 
of  the  gas  cysts  between  the  intestine  and  diaphragm  and  superior 
surface  of  the  li\er.  This  may  have  been  caused  by  the  gas  c}sts 
themselves.  It  seems  rather  remarkable  that  neither  the  pyloric 
stenosis  or  intestinal  adhesions  gave  rise  to  symptoms. 

The  etiology  of  this  condition  still  remains  undiscovered. 
Some  authors  consider  it  a  congenital  anomaly.  Others  think- 
that  it  arises  through  infection  of  the  intestinal  wall  by  various 
gas-producing  bacteria  entering  througii  minute  lesions  to  thj 
mucosa.  As  minute  injuries  to  the  mucosa  must  be  a  compara- 
tively common  occurrence  and  the  condition  of  intestinal  gas 
cysts  is  a  comparati\'ely  rare  one.  the  latter  can  hard]}-  be  con- 
sidered to  arise  from  the  former. 

The  origin  of  this  process  from  a  specific  bacterium  is  not 
borne  out  by  the  bacteriological  studies.  One  author  (Finney) 
considers  these  gas  c}'sts  to  be  true  tumor  formaticms,  by  cells 
having  the  capacitv  to  secrete  gas,  similar  to  the  cells  lining  the 
air  bladders  of  hshes.  J'his  is  an  attractive  theory  but  there  is 
unt  as  yet  sufficient  proof  to  bear  it  out. 

I'y  far  the  most  satisfactory-  explanation  is  that  of  Arzt. 
that  there  is  primarily  a  more  or  less  localized  proliferatixe 
])rocess  of  the  endothelium  of  the  lymphatics,  the  cause  being  un- 
known. This  proliferation  goes  on  to  complete  obstruction  with 
<lamming  back  of  lymph,  and  then  gas  collects  in  the  lymphatics, 
its  origin  being  unknown.  Next,  the  formation  of  gas  cysts  and 
the  giant  cells  form  as  irritation  giant  cells  from  the  gas.  ]*l\-en 
with  this  explanation,  we  do  not  know  what  causes  the  lympathic 
endothelial  proliferation  or  the  gas  formation.  Ihis  nuist  be 
left  for  future  investigation.  One  thing  seems  (|uite  deHnile.  and 
that  is,  that  the  obstructive  endothelial  proliferation  of  lymphatics 
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has  an  important  etiological  bearing  on  the  formation  of  the  ga? 
cysts,  which  seem  to  arise  by  distension  of  tlie  lympathic  spaces 
or  vessels. 
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Discussion : 

Dk.  MacCallum  :  There  was  a  case  reported  several  years  ago  hy  a 
Western  doctor  in  which  the  cysts  had  thin  shining  walls.  It  was  thought 
that  this  case  might  have  been  due  to  a  gas  bacillus  infection,  but  there  was 
no  connection  between  the  thinly  lined  cysts  and  the  intestinal  wall. 

Dr.  Nokuis  :  There  is  a  recent  article  on  this  sul)ject  in  Virchow's 
Archives  by  Poll,  who  maintains  that  the  microscopic  findings  in  gas  cysts 
are  not  typical.     Many  cases  reported  as  gas  cysts  are  denied  by  him. 


Fkjurk  I. 
Shows  the  jjas  cysts  over  the  ileum,  and  the  abnormal  position  of  the  colon. 


FlC.UKK    II. 

Shows  the  unusual  shape  of  the  dilated  stomach.  The  diaphragm  is  seen 
overlying  the  liver  and  adherent  to  it.  The  adhesion  of  the  ileum  to  the 
liver  and  diaphragm  is  shown.  Just  above  'A'  an  artificial  foramen  formed 
by  this  adhesion  is  found. 
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A  CASE  OF  OCCLUSION  OF  THE  LEFT  CORONARY 
ARTERY  BY  A  PEDUNCULATED  VEGETA- 
TION OF  THE  AORTIC  VAIA^E. 

ALBERT   LAMB,   M.D. 

A\'hile  instances  of  coronary  thrombosis  are  fairly  common, 
cases  of  true  embolism  of  these  arteries  are  sufficiently  rare  to 
arouse  considerable  interest.  The  effects  of  the  two  conditions 
are  so  similar  that  they  are  generally  considered  together. 

Experimentally,  much  Ayork  has  been  done  on  the  question 
of  the  eft'ect  of  coronary  occlusion.  The  earlier  researches,  which 
culminated  with  Cohnheim's  experiments  in  the  early  eighties  of 
the  past  century,  demonstrated  that  the  coronaries  were  end 
arteries  and  that  the  occlusion  of  a  large  branch  was  sufficient 
to  cause  sudden  death.  Since  then  experimental  work  has  tended 
to  refute  these  ^■iews.  It  would  require  too  much  time  to  discuss 
these  experiments  in  detail.  It  is  sufficient  to  note  that  by  the 
work  of  Jamin  and  Merkel,  of  Amenomiya  and  of  Spalteholz  and 
Hirsh,  to  mention  onjy  a  few  of  those  who  haye  giyen  the  subject 
their  attention,  the  coronaries  haye  been  shown  to  haye  visible 
and  functionating  anastamoses  and  that  the  occlusion  of  one  of 
the  larger  branches  does  not  necessarily  result  in  sudden  death, 
or,  indeed,  proye  fatal  at  all. 

Clinically,  the  same  conclusion  has  been  reached.  For  ex- 
ample, Pagenstecher  ligated  the  descending  branch  of  the  left 
coronary  in  an  accident  case.  The  patient  suryiyed  fi\e  days. 
Fraenkel  had  much  the  same  experience.  West,  Chiari,  Alerkel, 
Dock,  Recklinhausen,  Galli,  Huber,  Aschoff,  Huchard,  Herrick; 
Kidd,  and  others  have  all  cited  cases  showing  extensive  disease 
of  the  heart  muscle  due  to  thrombotic  occlusion  of  a  coronary 
artery  where  death  was  postponed  for  varying  lengths  of  time 
or  did  not  occur  until  much  later,  and  then  from  some  other  cause. 
Llerrick,  in  his  recent  article,  expresses  the  present  view  of 
the  results  of  coronary  occlusion  as  follows: 

"While  sudden  death  often  does  occur,  yet  at  times  it  is 
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postponed  for  several  hours  or  even  days,  and  in  some  instances 
a  complete,  i.  e.  functionally  complete,  recovery  ensues." 

The  cases  of  true  embolism  reported  are  few  in  number. 
Chiari,  Oestreich.  \^irchow,  Rolleston,  Hektoen,  ^\'elch,  ]\Iac- 
Callum  and  Thorel  have  described  instances. 

The  literature  is  well  covered  by  ^\''elch  in  his  articles  in 
Albiitt's  System  of  Medicine,  by  Thorel  {Ergebuisse  der  Path- 
ologic, Lubarsch  &  Ostertag,  1903)  and  by  Herrick  (Jour.  A.  M. 
A.,  Yo\.  lix,  Xo.  23.  December  7.  1912.) 

The  case  which  I  have  to  present  to-night  was  in  a  negro 
ballplayer,  thirt\-five  years  old,  who  was  admitted  to  the  medi- 
cal service  of  the  Presbyterian  Hospital  on  October  30,  1912. 
1  am  indebted  to  Dr.  Janeway  for  permission  to  report  the  case. 
As  a  child  the  patient  had  rheumatism.  Up  to  two  months  before 
admission  he  had  weighed  190  pounds.  He  had  lost  gradually 
tuitil  on  admission  he  weighed  157  pounds.  This  loss  of  weight, 
together  with  loss  of  strength,  constituted  his  sole  trouble  until 
a  few  days  before  entering  the  hospital,  when  he  began  to  have 
pain  in  the  right  side  of  his  chest,  posteriorly. 

On  admission  he  was  found  to  be  a  large,  well-built  negro, 
not  dyspnoeic  or  cyanotic.  Xo  petechiiE  could  be  found.  The 
lungs  were  normal  except  for  slight  diminution  of  the  breath 
sounds.  The  apex  impulse  of  the  heart  could  not  be  seen  or  felt. 
The  heart  sounds  were  loudest  in  the  fifth  intercostal  space,  10 
cm.  to  the  left  of  the  mid  line  The  sounds  were  of  fair  cjuality 
and  the  action  regular.  At  the  apex  the  first  sound  was  accom- 
panied by  a  blowing  murmur  transmitted  to  the  left  axilla  and 
upwards  along  the  sternum  to  the  pulmonary  area,  gradually 
becoming  less  marked  away  from  the  apex.  Just  to  the  left  of 
the  sternum,  in  the  third  and  fourth  intercostal  spaces,  there  was 
also  a  soft  diastolic  murmur. 

A  blood  culture  taken  on  admission  turned  out  later  to  show 
a  growth  of  what  were  considered  endocarditis  cocci. 

On  the  da}'  after  admissicjn  the  ])alient  was  perfectl}-  com- 
fort al)lc.  At  8  P.  ^r.  he  was  seen  and  was  all  right.  Ten  minutes 
later  he  was  moaning  and  complaining  of  pain  in  his  chest,  over 
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the  precordiuni.  He  was  pale,  jjerspirinj^-  profusely,  and  had  a 
weak  pulse.  Vomited  once.  Adrenalin  was  given.  Patient  was 
at  this  time  extremely  pale,  almost  pulseless  and  complaining  of 
agonizing  pain  in  the  back.  He  was  given  more  stimulation  with 
morphine  and  a  saline  infusion  was  started.  It  was  noted  that 
the  vein  when  exposed  was  collapsed  and  practically  bloodless. 
After  about  500  cc.  of  the  infusion  had  been  given  the  patient 
stopped  breathing.  His  breathing  had  not  been  rapid  or  labored, 
but  in  the  last  half  minute  it  became  gasping  with  increasing 
intervals. 

Autopsy.  Xovember  i,  1912.  A  large  framed  man,  showing- 
considerable  loss  of  weight.  Xo  petechix'  found.  There  was 
about  100  ccm.  of  clear  fluid  in  the  left  chest.  The  lungs  were 
in  full  inflation,  showing  the  markings  of  the  ribs  over  their 
upper  surfaces.  Both  lungs  showed  congestion  and  oedema. 
The  pericardium  contained  about  100  cc.  of  clear  fluid.  The 
pericardial  surfaces  were  smooth  and.  glistening.  Before  re- 
moving the  organs  the  pulmonary  artery  was  opened  and  traced 
to  its  larger  branches  without  disco\-ering  any  o1)struction. 

The  heart  was  not  enlarged.  The  right  side  presented  no 
abnormalities.  The  left  auricle,  ventricle  and  mitral  valve  showed 
no  change.  Xo  thrombi  or  post-mortem  clots  were  found  in  any 
of  the  heart  cavities.  The  aortic  valve  showed  the  left  cusp 
divided  by  the  incision.  The  posterior  and  right  cusps  were  fused 
into  one.  The  former  line  of  separation  could  be  seen  in  the 
Sinus  of  X'alsalva.  The  opening  of  the  right  coronary  artery 
could  be  seen  behind  the  right  portion  of  this  fused  cusp.  There 
was  a  slight  amount  of  yellow  atheroma  about  its  mouth  but  it 
did  not  encroach  upon  the  lumen.  This  large  cusp  was  covered 
with  soft,  irregular  nodular  vegetations,  with  which  was  mixed 
some  fresh  clot.  The  vegetations  were  confined  almost  entirely 
to  the  ventricular  surface  of  the  valve,  the  other  surface  showing 
only  a  few  small  ones.  The  lesion  as  seen  upon  the  left  cusp  was 
more  destructive,  A  ])ortion  near  the  right  cusp  showed  no 
vegetations  but  was  stiff  and  sclerotic.  The  rest  of  the  cusp  was 
])artially  destroyed  and  replaced  by  large,  irregular,  soft  masses 
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of  vegetation  of  dirty  pink  color.  Near  the  line  of  junction  with 
the  posterior  cusp,  the  vegetations  formed  a  small  reddish  mass 
and  encroached  upon  the  Sinus  of  Valsalva.  From  the  summit 
of  this  mass  there  arose  a  thin  pedicle  of  the  same  vegetation 
tissue.  It  was  ^  mm.  in  diameter  and  about  6  mm.  long.  At 
the  end  away  from  the  valve  it  ended  in  another  small  nodular 
vegetation  which  completely  plugged  the  mouth  of  the  left  coro- 
nary artery.  The  opening  of  the  coronary  was  completely  oc- 
cluded, but  the  vegetation  only  extended  a  short  distance  into  the 
lumen,  the  rest  of  the  plug  being  thrombotic  in  nature.  The  plug' 
was  pulled  out  and  found  to  be  non-adherent  and  the  wall  of  the 
artery  smooth.  The  plug  was  i  cm.  long,  forming  a  complete 
cast  of  the  lumen  of  the  vessel.  The  lower  end  was  branched, 
fitting  into  the  descending  and  circumflex  branches.  There  was- 
no  change  in  the  heart  muscle  supplied  by  these  branches. 

Infarcts  were  found  in  the  spleen  and  kidney. 

I'^rom  the  appearance  of  the  plug  when  pulled  out  of  the 
coronary  it  would  seem  fairly  certain  that  this  pedunculated 
vegetation  had  swung  free  in  the  blood  stream  for  some  time 
and  that  it  had  suddenly  been  swept  into  the  mouth  of  the  left 
coronary  just  before  the  patient's  death. 

Discussion  ■' 

Dr.  M.^cCallum  :  I  reported  one  case  in  which  death  followed  at  once- 
upon  the  occlusion  of  the  anterior  Ijranch  of  the  left  coronary  artery  by  a 
loose  vegetation.  There  was  no  change  in  the  heart  wall,  but  in  other  cases- 
observed  sufficient  time  had  elapsed  before  death  for  the  development  of  an 
infarct  of  the  wall.  In  one  such  instance  I  found  the  wall  of  the  ventricle- 
ruptured  and  the  pericardium  full  of  blood. 
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VARIOUS  FORMS  OF  CALCIFICATIOX  AND  OSSIFICA- 
TION.    OVARY   (5  CASES)   FALLOPIAN  TUBE, 
(I     CASE),  LUXG     (I     CASE).     OSSIFIED 
EPITHELIOMA  (i  CASE),  CALCIFIED 
HERNIAL  SAC  (i  CASE),  MYOSITIS 
OSSIFICANS  (I  CASE). 

eli  moschcowitz,  m.d. 

Ossification  in  Ovakv. 

Case  I  •'  Ovary  renlo^•ed  for  chrc^nic  ovaritis.  Situated  be- 
neath the  capsule  of  the  o\"ar}'  is  a  corpus  luteum  just  entering 
the  terminal  phase  of  its  evolution.  The  corpus  luteum  is  con- 
verted into  a  scar-like  mass,  a  few  cellular  elements  being  visible 
in  the  peripheral  portions.  Scattered  through  the  outer  zone  are 
a  large  numljer  of  small  round  foci  of  lime  deposits,  discrete, 
and  sharply  defined  from  the  surrounding"  tissue. 

Suiimiary-'  Fecal  deposits  of  lime  in  a  healing  corpus  luteum. 

Case  2'.  Ovary  removed  at  autopsy  from  a  patient,  aged 
si.xt}',  suffering  from  chronic  ne])hritis.  1  liere  is  a  mass  in  the 
center  of  the  ovary  5x3x2  mm.,  of  i\-ory  hardness.  The  surface 
is  convoluted.  The  calcified  mass  is  situated  in  the  center  of  a 
cori)us  albicans,  a  thin  zone  of  h\aline  connecti\-e  tissue  sur- 
rounding it.  Microscopically  the  mass  consists  of  a  homogeneous 
mass  of  lime  imbedded  in  a  matri.x  of  hyaline  connective  tissue 
derived  from  the  corpus  albicans.  The  edge  is  sharply  circum- 
scribed from  the  surrounding  connective  tissue,  wavy,  and  finely 
spiculated.  Within  the  calcified  area  are  clefts  which  are  mani- 
festly artefacts. 

Sitiiniiarx-'  VocA  deposits  of  lime  in  a  healing  corpus  luteum. 
bicans. 

Case  3.'  Ovary  removed  in  the  course  of  a  hysterectomy  for 
fibroids.  Patient  aged  forty.  A  hard  calcareous  mass,  8x5x4 
mm.,  with  convoluted  surface  was  found  just  beneath  the  capsule 
of  the  ovary  situated  in  the  central  ])()rtion  of  a  corpus  albicans. 
The  contour  is  wavy,  also  slightly  sjjiculated,  but  differs  from 
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the  preceding-  specimen  in  that  there  are  numerous  fairly  deep 
indentatiijns  on  the  surface,  which,  in  many  places,  can  be  shown 
to  communicate  with  irregular  cavities  within  the  calcified  nodule. 
On  close  examination  of  these  indentations,  it  is  seen  that  they 
contain  a  fine  fibrillar  connectixe  tissue,  a  number  of  young  fibro- 
blasts and  many  red  cells,  but  no  blood  vessels.  These  same 
elements  are  also  found  in  the  cavities  within  the  nodule. 

Sitmiiiary:  A  calcified  nodule  of  the  ovary  revealing  in- 
dentations and  cavities  containing  l)lood  and  young  connective 
tissue. 

Case  4.'  Case  of  double  salpingo-oophorectomy  for  tubercu- 
losis of  the  tube  in  a  woman  aged  thirty-three. 

Calcareous  mass  in  the  center  of  the  right  ovary,  1.7x1.3x1.1 
cm.  On  removal  of  the  mass  only  a  shell  of  ovary,  2  mm.  thick, 
is  left.  The  surface  has  a  convoluted,  brain-like  appearance.  On 
section,  the  outer  third  of  this  mass  consists  of  lime  similar  in 
morphology  to  case  3.  ^^'e  find  also  the  same  indentations  and 
cavities  noted  in  case  3.  A  further  change,  however,  is  noted  in 
the  increase  of  fibroblasts  in  these  situations,  and  their  arrange- 
ment along  the  periphery  of  the  cavity  in  an  osteoblastic  layer. 
Coincident  with  this  we  see  absorption  of  lime  around  the  mar- 
gins of  these  cavities  with  penetration  of  the  osteoblasts  for  vary- 
ing distances.  Furthermore,  we  already  note  around  some  of 
these  cavities,  the  conversion  of  this  osteoblastic  layer  into  true 
bone.  The  red  blood  cells  no  longer  lie  free  but  in  fine  delicate 
blood  vessels.  The  central  portion  of  this  mass  consists  of  true 
bone;  with  lamellar  bone  cells  and  Haversian  canals  containing 
well  formed  blood  \essels,  fibrous  tissue  and  fat. 

Siiiniifary:  Calcareous  nodule  in  ovary,  showing  osteoblastic 
process  in  the  ])eriphery  and  ossification  within,  spreading  ec- 
centrically. 

Case  5"  Specimen  of  Dr.  W.  C.  Clarke,  Pathologist  of  the 
General  Memorial  Hosjjital.  Mass  the  size  of  a  pecan  nut  in  the 
center  of  the  o\ary.  Same  conformation  and  morphology  as 
])rece(ling  except  that  the  changes  are  more  advanced. 

Smuniary:     Same  as  i)receding. 
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Epicrifical  Remarks. 

The  formation  of  bone  within  the  ovary  is  evidently  an  ec- 
centric process  proceeding  from  the  center  of  the  calcified  area 
towards  the  periphery.  In  all  cases  there  is  preliminary  cal- 
cification of  a  corpus  albicans.  Blood  sinuses  penetrate  this  area 
from  the  periphery  and  form  ca\ities  within.  These  sinuses  bring 
with  them  fibroblasts  which  later  assume  the  function  of 
osteoblasts.  Coincidentally  there  is  lime  absorption  and  a  con- 
version of  the  osteoblasts  into  bone.  The  blood  sinuses  become 
converted  into  blood  vessels.  Each  primitive  indentation  and 
cavity  in  this  manner  becomes  a  Haversian  canal,  around  which 
the  new  bone  is  formed. 

The  process  is  'entirely  analagous  to  ossification  with  the 
exception  that  instead  of  cartliage  the  underlying  matrix  is  cal- 
cified hvaline  connective  tissue. 

OSSIITCATIOX  OF  TUK  FALl.OI'IAX  TlliK. 

Case  G:  I'allopian  tube  remoxed  from  the  same  patient  as 
case  3.  Both  tubes  were  adiierent.  The  left  tube  is  distorted  and 
its  outer  half  dilated.  At  tlie  isthmus  there  is  a  typical  nodule 
of  "Salpingitis  Nodosa."  The  walls  of  the  tube  are  greatly 
tliickened  near  the  fimbriated  end  and  lying  between  the  mucosa 
and  peritoneal  surface  is  a  circular  pla(|ue  of  l)ony  consistency 
surrounding  the  lumen  of  the  tube. 

Microscopical  E.vainiiiatioii:  The  left  tube  has  been  con- 
verted into  a  fibro-adenomatous  structm-e.  The  fibrous  tissue 
is  dense  hyaline,  and  resembles  a  cor])us  all)icans  in  morphology. 
The  calcareous  placjue  shows  in  part  true  bone  and  in  part  merely 
lime  infiltrations  of  the  hyaline  connective  tissue.  The  same 
indentations  and  cavities  as  in  cases  4  and  5  are  noted  here;  also 
the  osteoblastic  processes  and  their  transformation  into  osseous 
tissue. 

The  right  l-"alloi)ian  tube  was  the  seal  of  a  typical  tuber- 
culous salpingitis. 
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OSSIFICATIOX   IX   THE    LUXC. 

Case  j:  Tubercle  at  the  apex.  6x3  mm.,  found  post-mortem 
in  a  man  fifty-one  years  of  age,  who  died  of  chronic  nephritis. 
There  is  a  central  core  of  amorphous  granular  lime,  consisting" 
of  a  number  of  irregular  nodules,  one  larger  and  four  or  five 
smaller  ones.  Each  nodule  is  firmly  enclosed  in  a  fibrous  capsule, 
which  is  in  part  calcified  and  in  part  reveals  true  bony  lamelUe. 
The  lime  or  bone  in  this  capsule  is  found  adjacent  to  the  calcified 
core ;  the  peripheral  portion  is  fibrous,  resembling  the  periosteum. 
On  the  outer  aspect  of  the  bone  are  cells  resembling  osteoblasts. 
The  whole  area  is  surrounded  by  an  elliptical  thin  capsule  of  bone 
covered  on  its  outer  side  by  a  periosteal-like  layer  of  fibrous  tissue 
which  connects  the  bone  to  the  surrounding  lung  tissue.  On  the 
outer  aspect  of  the  bone  are  cells  resembling  osteoblasts.  On  the 
inner  aspect  trabecul?e  of  either  dense  fibrous  tissue  or  bone  pass 
inward,  uniting  with  the  osseo-calcareous  capsules  surrounding 
cacli  calcareous  nodule.  Between  these  two  there  is  marrow-like 
structure  consisting  of  fibrous  tissue,  fat.  blood  vessels  and 
lymphoid  cells. 

Sinin)ia!-\:  A  cheesy  tul)ercule  of  the  lung,  made  uj)  of  a 
number  of  smaller  tul)ercles.  which  has  calcified.  Each  of  the 
component  tubercles  is  surrounded  by  a  fibrous  capsule  which 
has  in  turn  calcified  and  in  part  ossified.  The  whole  mass  is  sur- 
rounded by  a  bony  capsule.  Between  the  two  capsules  there  has 
de\"elo])e(l  a  marrow-like  cavity. 

Epicrilical  Remarks. 

The  process  is  on  too  small  a  scale  to  permit  of  definite  con- 
clusions being  drawn,  but  it  appears  that  the  process  of  ossifica- 
tion here  resembles  rather  the  periosteal  rather  than  the  en- 
dochondral ty]ie. 

OSSIl-JKl)   Kl'rrilKl.loM  A. 

Case  S.'  Tumor  of  the  alxloniinal  wall  of  twenty  years' 
standing  in  a  ])atienl  aged  sixty.  Tlie  mass  was  2.5  cm.  long.  It 
was  o\-oi(l  in  sha])e  and  at  its  thickest  i)art  measured    1.5  cm.  in 
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width  and  8  cm.  in  depth.  The  tumor  was  of  bon}-  hardness  and 
sharply  circnmscril)ed  from  the  surrouncHng  tissue.  The  tumor 
was  entirely  subcutaneous  and  nowhere  showed  any  connection 
witli  the  ()\-erl}ing  skin  epithelium.  The  main  bulk  of  the  tumor 
consists  of  nests  of  epithelial  cells,  which  have  undergone  kerato- 
hyalin  degeneration.  The  cells  show  regularit}-  in  size  and  ar- 
rangement and  morphologically  conform  to  the  basal  cell  tyi)e. 
The  majoril}-  of  the  epithelial  nests  are  surrounded  b\-  a  narrow 
zone  of  osseous  tissue,  composed  of  typical  lamelhe,  and  Haxer- 
sian  canals.  On  the  external  aspect  of  these  bony  capsules  there 
are  cells  of  the  osteoblastic  type.  These  cells  are  also  present 
along  the  periphery  of  the  Haversian  canals.  The  osseous  tissue 
is  in  direct  apposition  to  the  outer  layer  of  epithelial  cells.  Osteo- 
blasts are  never  encountered  in  this  region.  Other  nests  are 
surrounded  by  a  dense  hyalin  connectixe  tissue,  parts  of  which 
have  been  converted  into  osseous  tissue.  The  osseous  and  con- 
nective tissue  ah'eoli  intercommunicate,  forming  a  labyrinth  of 
trabecuk'e.  On  the  other  hand  some  nests  are  not  surrounded 
b}'  any  differentiated  form  of  connecti\'e  tissue.  l)ut  merely  by 
the  surrounding  subcutaneous  fibrous  tissue.  Some  of  these 
nests,  especially  at  the  periphery  of  the  tumor  are  enclosed  by 
toreign  bod}-  giant  cells.  About  the  entire  i)eripher}-  of  the  new 
growth,  beyond  the  limits  of  the  epithelial  cells,  are  small  irreg- 
ular deposits  of  amorphous  lime  in  the  connect i\e  tissue  and  a 
broad  zone  of  round  and  plasma  cells. 

Sinniiiary:  Subcutaneous  non-malignanl  epithelioma  of  the 
abdominal  wall,  the  epithelial  aheoli  of  wliich  are  enclosed  in 
bony  ca])sules. 

Rpicritical  Remark's. 

The  pathogenesis  of  this  specimen  is  (|uile  clear.  It  repre- 
sents the  healing  ])rocess  of  a  non-malignant  subcutaneous  epithe- 
lioma. i,M"obably  of  sebaceous  gland  origin.  The  beginning  (;f  the 
healing  i)rocess  was  a  keratoh\alin  degeneration  of  the  ei)ithelial 
cells.  In  the  surrounding  connectixe  tissue  a  deposit  of  lime  oc- 
curred.    Some  of  the  surrounding  connective  tissue  cells  assumed 
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the  function  of  osteoblasts  and  formed  bone.  Coincidentally 
the  surrounding  blood  vessels  penetrated  the  ossifying  zone  and 
formed  marrow  spaces.  Here  again  we  must  assume  a  process 
analogous  to  membranous  ossification. 

CALCIFICATIOX  OF  HERNIAL  SAC. 

Case  g:  The  patient  was  a  man  forty-four  years  of  age, 
who  had  a  hernia  of  three  years'  duration.  Strangulation  oc- 
curred and  the  sac  was  removed  at  operation. 

The  entire  sac  was  studded  with  round,  flattened  masses, 
varying  in  size  from  a  split  pea  to  a  bean.  The  masses  were  in 
the  connective  tissue  wall  and  were  coxered  by  peritoneum. 

The  microscopic  picture  shows  merely  a  deposition  of  lime 
in  a  dense  hyalin  subperitoneal  connective  tissue.  There  is  not 
the  slishtest  manifestation  of  ossification. 


General  CoiicliisioJis. 

A\'hat  general  observations  can  be  drawn  from  the  various 
types  of  calcification  and  ossification? 

As  a  rule  pathological  calcification  occurs  in  the  human  body 
within  dead  tissues  or  tissues  of  low  vitality.  The  most  familiar 
examples  of  calcification  in  dead  tissues  is  seen  in  tu1)erculous 
foci,  atheroma  of  blood  vessels  or  heart  valves,  old  infarcts, 
necrosed  fibromyomata  and  in  the  interior  of  sebaceous  cysts. 
The  most  familiar  examples  of  calcification  occurring  in  tissues 
of  low  vitailty  are  scars  of  whate\-er  origin,  wliether  from  trauma 
or  operation;  the  healing  of  corjjora  lutea,  or  of  a  profound 
chronic  inflammation,  as  in  our  case  of  the  tube.  The  occurrence 
of  bony  deposits  in  tendons,  as  the  result  of  chronic  irritation 
can  be  ascril)ed  to  the  same  cause. 

The  cases  shown  exemplify  lesions  occuring  in  both  types 
of  tissue.  W'e  have  shown  five  cases  of  calcification  on  the  ovary; 
one  of  a  tube  which  lias  l)cen  ti-ansformcd  l)y  chronic  inllamma- 
tion  mto  a  scar-like  structure:  one  of  a  manifestly  healed  cheesy 
tubercle  of  tlie  lung;  one  of  an  inactive  and  apparently  healed 
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epithelioma  of  sebaceous  gland  origin  and  one  of  a  hernial  sac, 
the  connective  tissue  coat  of  which  has  undergone  dense  fibrous 
scar-like  transformation. 

In  five  of  the  nine  cases  true  bone  associated  with  calcareous 
deposit  is  noted.  That  this  is  not  an  unusual  association  is  in- 
dicated by  the  observations  of  Wells,  Poschorisky,  Lick,  Buerger, 
Oppenheimer,  Harvey  and  others.  Poschorisky,  for  instance, 
found  bone  in  all  Ijut  four  of  twenty-nine  cases  of  calcification  in 
the  e}'e.  lie  found  bone  in  seventeen  of  twenty-eight  calcified 
nodules  in  the  lungs.  In  all  my  cases  and  those  hitherto  reported 
the  process  of  calcification  precedes  that  of  ossification.  Ossi- 
fication without  ])reliniinary  calcification  is  ne^•er  found,  and 
without  calcification  there  cannot  occur  ossification. 

The  pathogenesis  of  the  various  types  of  ossification  in 
tissue  has  puzzled  observers,  as  the  various  theories  testify.  In 
the  ovary,  for  instance,  the  osseous  tumors  are  held  by  many  to 
be  true  blast omas,  or  teratomas;  others  merely  ascribe  the  pro- 
cess to  a  metaplasia,  without  indicating  specifically  the  nature 
of.  this  conversion. 

It  seems  to  be  (|uite  clear,  as  I  have  already  indicated, 
that  the  deposili(Mi  of  bone  within  calcareous  nodules  represents 
two  different  processes  analogous  to  the  two  main  tyi)es  of  ossi- 
fication occurring  normally  in  the  luinian  frame,  the  endochon- 
dral and  the  periosteal.  The  main  difference  between  the  normal 
methods  of  ossification  and  those  represented  in  our  specimens 
is,  that  instead  of  cartilage  the  underlying  matrix  is  calcified 
iibrous  tissue. 

\'ascular  supi)ly  apparently  plays  a  large  role  in  the  process 
of  ossification.  This  ex])lains  why  calcareous  concretions  within 
liollow  organs,  for  instance,  the  appenchx.  ne\er  reveal  Ijone 
formation. 


EXTRATESTICULAR  TERATOMA  TESTIS. 

JAMES    EWING,    M.D. 

One  of  the  obscure  features  of  certain  teratomas  of  the 
testis  is  the  presence  of  a  pecuhar  type  of  large  cell  malignant 
tumor  growth  which  often  accompanies  the  new  adult  tissues 
of  the  teratoma.  This  malignant  tumor  has  the  structure  of  the 
common  large  round  cell  tumor  of  the  testis,  often  called  sar- 
coma, and  for  which,  on  account  of  its  peculiar  structure  I  ha\'e 
suggested  the  term  embryonal  carcinoma  with  lymphoid  stroma 
{Surgery,  Gynccolocjy  and  Obstetrics,  191 1,  p.  230). 

The  exact  origin  of  this  tumor  is  not  fully  determined, 
although  its  epithelial  nature  is  now  generally  admitted.  Chevassu 
believes  that  its  origin  is  from  the  spermatoblasts,  and  he  employs 
the  term  "seminome."  While  there  are  several  considerations 
which  support  the  conclusion  of  Chevassu,  a  study  of  many  of 
these  cases  has  led  me  to  think  that  this  tumor  is  a  part  of  a 
teratoma  and  not  derived  from  adult  spermatoblasts  or  from  any 
])ortion  of  the  normal  testis.  This  view  adopts  the  princii)le  of 
the  predominance  of  one  element  in  a  teratoma,  established  by 
L.  Pick,  and  others,  and  opens  the  w-ay  for  the  acceptance  of  a 
single  origin  for  all  the  common  tumors  of  the  testis.  The  oc- 
casional occurrence  of  teratomas  with  enVbr^onal  carcinoma  out- 
side of  the  tunica  albuginea  but  attached  to  the  testis,  is  a  fact 
wliich  fa\-ors  the  embr}'onaI  and  teratomatous  origin  of  the  large 
cell  tumor  of  the  testis.  Koslowski  {I'irch  Arcliiv.,  vol.  148,  ]>. 
36),  has  reported  sucli  a  case  of  extratesticular  teratoma  with 
cml)ryonal  carcinoma. 

I  ha\'e  recentl}-  encountered  a  teratoid  tumor  with  ])ortions 
of  the  characteristic  embryonal  carcinoma,  sharply  se])arated 
from  tlie  bod\-  of  the  testis  and  wish  to  record  the  case  as  further 
evidence  in  this  field. 

The  ])atient  was  a  healthy  sul)ject,  thirt\-  years  of  age,  who 
jiad  noticed  a  swelling  of  the  testis  for  one  year  before  examina- 
tion, lie  was  sent  to  Dr.  V .  ('.  I'.dgerton  (with  a  diagnosis  of 
tubLrcuhjus  epididynn'tis  )    who   renioxed   the  growth   under  the 
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impression  that  it  was  either  a  gumma  or  a  tumor.     The  W^asser- 
mann  test  was  neg"ati\-e. 

At  operation  the  tunior  was  found  to  be  weh  circumscribed, 
about  6x8  cm.,  in  dimensions,  and  closely  incorporated  with  the 
epidi(l}-mis  and  neighboring  tunica  albuginea,  from  which,  how- 
ever, it  was  readily  shelled  out,  much  as  the  prostate  shells  out  of 
its  ca])sule.  '^I'he  testis,  which  was  apparentl\'  uninjin-ed.  was  not 
remoxed.  and  there  has  been  no  recurrence  since  the  operation, 
now  six  months  ago. 

Idle  specimen,  for  which  I  am  in(lel)ted  to  Dr.  Edgerton, 
A\as  composed  of  a  rather  firm  lobulated  mass,  containing  four 
somewhat  separate  portions,  one  of  which  was  rather  soft  and 
ill  defined.  Xo  portion  of  the  testis  or  epididymis  could  be  dis- 
coxered.  On  section,  three  of  the  tumor  lol)ules  present  the  usual 
features  of  teratoma  of  adult  type,  including  epidermoid  cysts, 
islands  of  cartilage,  masses  of  smooth  muscle  tissue,  alveoli  and 
cysts  lined  by  high  cuboidal  or  columnar  epithelium,  several  sym- 
])atlietic  ganglia,  and  otlier  unidentified  traces  of  fetal  mimicry. 
Some  of  the  epithelial  structures  showed  carcinomatous  changes 
of  peculiar  tyi)es.  differing  from  the  embryonal  carcinoma  with 
l}inphoid  stroma.  Idle  soft  irregular  mass  of  tissue  was  coni- 
l)osed  e.\clusi\e]y  of  em1)r\"onal  carcinoma  with  ]\nii)h()id  stroma, 
and  its  occurrence  in  a  tumor  so  well  separated  from  the  body  of 
the  testis  seems  to  show  that  this  structure  does  not  originate 
from  the  tubules  of  the  testis,  but  from  the  original  cell  or  cell 
group  gi\ing  rise  to  the  teratoma. 

'Ibis  conclusion.  howcN'er,  cannot  be  regarded  as  absolutely 
certain,  since  it  is  conceivable  thai  the  whole  tumor  arose  from 
misplaced  ])ortions  of  testicular  tissue  in  the  tunica  albuginea 
and  epididxniis. 
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TERATOMA  TESTIS:  CHORIOMA  OF  LIVER  AND 

LUNGS :  TRIDERMAL  METASTASES  IN 

LYMPH  NODES. 

JAMES  EWIXG,    M.D. 

Clinical  History:  Patient,  J.  N.,  aged  thirty-two  years. 
First  noticed  shortness  of  breath  and  cough,  followed  soon  by  a 
tumor  in  right  lower  region  of  neck  and  feeling  of  fullness  in 
chest  about  October  i,  1912.  A  troublesome  cough  soon  became 
established  and  was  attended  by  increasing  dit^culty  in  breathing. 
The  glands  of  the  lower  left  side  of  neck  soon  became  enlarged 
and  the  patient  rapidly  lost  strength  with  increasing  dysponea. 
On  admission  to  the  General  Memorial  Hospital,  November  21, 
1912,  he  was  markedly  cyanosed  and  suffering  chiefly  from 
dyspnoea. 

He  was  of  muscular  build  and  well  nourished,  pulse  120, 
temperature  normal.  On  each  side  of  the  neck,  just  above  the 
clavicle  and  behind  sternomastoids  there  were  present,  nodular, 
firm,  painless,  immovable  swellings,  suggesting  lobulated  tumors 
rather  than  a  mass  of  l}'mph  nodes.  On  the  left  side  these  ex- 
tended above  lower  border  of  larynx.  The  cervical  tumors  are 
continuous  with  an  area  of  flatness  in  the  mediastinum. 

Resonance  over  1)olh  chests  is  markedly  impaired  in  patches 
and  tliere  are  rales  all  o\'cr  botli  lungs.  Through  the  muscular 
abdominal  wall  irregular  resisting  masses  can  be  detected  along 
the  vertebral  column. 

Axillary  and  inguinal  nodes,  normal. 

Ilie  (hs])noea  and  c)'anosis  jjcrsisted  unchanged  and  the 
jjatient  died  suddenly  on   December  4,  J 912. 

Aiitof^sy. 

Bodv  of  a  rolnist  adult  male.  Slightly  anemic.  I'reasts 
not  notablv  enlarged.  Above  both  cla\  ides  are  several  rounded 
tumf)rs  beneath  skin. 

I J  carl:     Normal. 
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Lungs:  \'oluniinoiis;  the  seat  of  many  tumors.  Trachea 
and  bronchi  extremely  compressed.  Two  types  of  nodules  are 
seen:  (i)  \'ery  prominent  nodules  projecting  abo\-e  the  pleura 
3-5  mm.,  hemorrhagic  centers,  gray  peripheries  .5-2  cm.  in  diam- 
eter; typical  chorioma.  (2)  Equally  prominent,  cystic  tumors, 
lirm  white  elastic,  which  prove  to  be  cysts  of  various  types  lying- 
in  cellular  connective  tissue. 

Pulmonar}-  parenchyma  emph}-sematous  and  congested. 
Bronchial  nodes  much  enlarged.  Region  of  th}-mus  and  medias- 
tium  occupied  posteriori}-  by  one  large  mass  10  cm.  in  diameter, 
and  several  smaller  masses  3-5  cm.  Several  cystic  isolated  tumors 
in  the  lower  cervical  lymph  nodes.     None  in  axillae. 

Abdominal  Cavity,  contains  considerable  fluid  blood  with 
much  fibrin  co\-ering  the  omentum.  Blood  emanates  from  a  soft 
tumor,  7  cm.  in  diameter,  in  the  left  lobe  of  the  liver. 

Liver:  Size,  consistence  and  markings  normal  except  for 
this  tumor,  which  on  section  is  crumbly,  papillary  and  closely 
resembles  a  two  months'  chorion. 

Kidneys:  One  small  solid  tumor  in  the  left  renal  cortex; 
kidneys  otherwise  normal.     Adrenals,  normal. 

Gastvo-intcsiinal  Tract:    Normal. 

Lymph  Nodes  at  coeliac  axis  and  along  the  lumbar  verte- 
brae much  enlarged,  each  2  to  6  cm.,  discreet,  solid  and  cystic, 
whitish  or  mucinous  on  section. 

Left  Testicle,  slightly  enlarged  by  the  presence  of  many  hard 
pea-sized  nodules  at  upper  pole  and  along  the  cord  up  to  the 
inguinal  ring. 

Section  shows  small,  hard  cystic  structures  beginning  at  rete 
extending  up  5  cm.  Testicle  contains  several  small  o])a(iue  gra}- 
ish  massees. 

Inguinal  Glands  not  enlarged. 

Diagnosis:  Teratoma  Teslisis  with  Metastases;  Chorioma 
<>i  Liver  and  Lungs;  Acute  Anemia. 

There  are  several  distinct  varieties  of  structure  represented 
in  the  tumors:  (i)Typical  chorioma,  of  which  there  is  a  small 
nodule  in  rete  testis,  one  large  tumor  in  the  liver  and  manv  in 
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the  kings;  (2)  Hard  cystic  growths  in  the  testis,  cord,  lymph 
nodes,  which  are  simple  epidermoid  cysts  surrounded  by  cellular 
connective  tissue,  or  glandular  cysts  with  cuboidal  or  columnar 
epithelium  surrounded  by  a  very  cellular  connective  tissue ; 
(3)  One  small  mass  of  embryonal  carcinoma  with  lymphoid 
stroma  in  testis;  (4)  Adult  glandular  structures,  adeno-carcin- 
oma,  scanty  islands  of  cartilage  and  various  other  abortive  meso- 
blastic  and  epiblastic  structures  in  abdominal  and  thoracic  lymph 
nodes.  Many  masses  show  curious  epithelial  carcinomatous  foci 
resembling  renal  glomeruli ;  no  brain  tissue  or  striated  muscle  is 
seen,  but  embryonal  smooth  muscle  is  present.  Some  of  the 
mediastinal  tumors  contain  structures  resembling  embryonal 
enamel  organs.  Examination  of  blood  and  lymph  paths  shows 
that  the  chorioma  passed  along  the  blood  vessels,  while  the 
epithelial  elements  of  dermoid  cysts,  etc.,  spread  through  the 
lympli   paths. 


Epicrifical  Remarks.  This  remarkable  case  emphasizes, 
first,  the  necessity  of  careful  palpation  of  the  testis  in  male  sub- 
jects presenting  tumors  of  any  sort  in  abdomen  or  chest.  The 
first  definite  symptom  noted  by  this  patient  was  the  appearance  of 
a  swelling  in  the  neck.  The  primary  tumor  in  the  testis  remained 
very  small,  was  palpable  only  around  the  epididymis,  suggested 
merely  a  thrombosed  varicocele,  and  was  overlooked  during 
life.  The  duration  of  the  disease  was  very  short,  although  prob- 
ably much  exceeding  the  period  of  ten  weeks  covered  in  the 
ascertained  history. 

This  tumor  follows  the  rule  by  originating  in  the  rete  testis 
and  extending  by  the  lymphatics  for  most  of  the  elements,  by 
the  blood  \'essels  exclusively  for  the  chorioma. 

The  chorioma  appeared  in  one  small  area  in  the  rete  testis 
and  s])ermatic  \'ein,  many  masses  in  lungs,  one  in  kidnc}-,  and  one 
in  liver.  The  hepatic  tumor  is  of  special  interest  as  it  closely  re- 
sembled chorionic  tissue  in  the  gross  and  presented  the  typical 
structure  of  chorio-carcinoma.     Langhans  cells  and  syncytium 
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were  clearly  distinguishable,  but  very  hypertrophic  and  with 
nuclei  hyperchromatic.  Apparently  when  true  chorioma  occurs 
in  the  liver  its  structure  is  unmistakable.  In  W'arthin's  case  the 
same  typical  structure  was  maintained.  These  observations  do 
not  favor  the  tendency  to  interpret  as  chorioma  many  hemor- 
rhagic tumors  of  the  liver  which  are  probably  carcinomas.  Curi- 
ously enougli  the  hepatic  tumor  which  resembled  an  early  chorion 
or  placenta  was  the  source  of  a  fatal  hemorrhage.  Warthin  and 
Garborini  in  their  cases  observed  hypertrophy  of  breasts  and 
secretion  of  colostrum.  The  conception  of  pseudogestation  in 
the  male  thus  appears  not  inapt. 

An  anatomical  feature  of  interest  concerns  the  age  of  the 
different  histological  types  of  tumors  present  in  this  case.  Some 
authors  have  spoken  of  the  relatively  adult  tissues  of  such  tumors- 
as  coetaneous  with  those  of  the  host,  while  the  cellular  embryonal 
structures  have  been  interpreted  as  representing  a  progeny  of 
the  host.  It  has  been  held  that  ditTerent  modes  of  origin  of 
teratomas  of  the  sex  glands  are  indicated  by  these  differences  in 
structure.  Vet  in  the  present  case  there  seems  to  be  every  reason 
to  assume  that  all  the  tumors  were  of  the  same  age  and  origin, 
and  that  the  \ery  cellular  structures  of  the  embroyonal  carcinoma 
in  the  testis,  and  chorioma  in  liver  did  not  outstrip  the  meso- 
blastic  and  epithelial  tumors  in  lymph  nodes  and  lungs. 

Small  areas  of  embryonal  carcinoma  with  lymphoid  stroma, 
the  common  mixed  cell  tumor  of  the  testis,  were  found  in  the 
rete  and  secondarily  in  the  body  of  the  testis.  In  these  positions 
they  furnish  little  exidence  regarding  the  exact  origin  of  this 
portion  of  the  tumor,  but  the  assumption  may  be  maintained  that 
it  was  an  integral  part  of  the  teratoma. 

Discussion : 

Dr.  Fra.nk:  I  am  very  much  interested  in  both  of  tiie  cases  wliicli  Dr. 
Ewing  lias  presented,  the  second  one  particularly  is  a  very  rare  one.  In  1906 
1  reported  a  case  which  I  thought  at  the  time  was  a  mediastinal  teratoma, 
although  owing  to  the  technique  of  the  autopsy  there  was  doubt  as  to  whether 
the  testicles  were  normal.  The  mediastinal  part  showed  teratomatous  por- 
tions ;  and  in  the  liver  and  lungs  there  were  metastases  which  were  typically 
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chorio-epitheliomatous.  Several  years  have  passed  since  I  have  reported  this 
case,  and  during  that  time  I  have  been  paying  more  attention  to  physiology 
than  pathology;  hence  I  feel  less  positive  of  the  morphological  criteria  used 
to  classify  tissues,  and  more  inclined  to  credit  much  of  the  fetal  mimicry 
to  environment  and  to  the  stimuli  producing  tumor  growth.  It  seems  to  me 
now  that  the  place  of  metastasis  determines  largely  the  form  of  the  embryonal 
tissue  which  develops  at  the  new  site,  and  I  incline  toward  the  view  of  those 
investigators  who  believe  that  the  liver  has  some  influence  in  making  these 
embryonal  cells  assume  the  syncytial  form. 

A  great  deal  of  weight  is  attached  to  the  papillary  appearance  of  these 
tumors.  Again,  certain  surroundings  favor  papillary  shapes,  (as  for  in- 
stance, intravascular  growths),  and,  therefore,  I  think  that  we  are  again  led 
to  exaggerate  the  specific  value  of  such  formations. 

Dr.  Ewing  divides  chorio-epithelioma  into  chorio-carcinoma,  chorio- 
adenoma and  syncytial  forms.  If  such  classification  will  help  in  diagnosis 
it  is  of  value,  but  I  cannot  agree  to  Dr.  Ewing's  classification  until  careful 
analysis  of  a  very  large  number  of  cases  of  chorio-epithelioma,  in  which  the 
history,  subsequent  course  and  morphological  type  of  the  tumor  have  been 
thoroughly  investigated,  substantiates  his  views.  Until  then  I  shall  continue 
to  feel  that  Marchand,  Schmorl,  Pick  and  others  are  right  when  they  claim 
that  the  morphology  is  no  guide  in  making  a  prognosis. 

Dr.  MacCallum:  I  should  like  to  ask  Dr.  Ewing  if  his  second  case 
showed  any  obvious  growth  into  the  blood  vessels. 

Dr.  Ewing  :  There  was  an  infiltration  into  the  blood  vessels  at  the  brim 
of  the  pelvis  which  probably  grew  from  below. 

I  am  interested  in  Dr.  Frank's  remarks  and  think  his  argument  is  well 
founded  regarding  the  limitations  of  fetal  mimicry  in  teratomas.  If  one  docs 
not  use  caution  the  most  bizarre  constructions  may  be  put  on  many  of  these 
appearances.  I  feel,  however,  that  it  is  best  to  freely  admit  such  obvious 
facts  as  are  sometimes  seen  in  these  cases.  The  metastases  may  go  where 
they  please  but  the  cells  reveal  the  natural  tendencies  of  embryonal  tissues 
wherever  they  lodge.  The  dififerent  tumors  in  the  liver  and  lung  showed  no 
variation  in  structure  and  were  identical  with  those  in  the  rete  testis.  On 
the  whole  I  have  not  been  impressed  with  the  influence  which  the  soil  plays 
in  determining  the  behavior  of  metastases  of  teratomas,  and  although  I 
recognize  the  soundness  of  Dr.  Frank's  argument  it  does  not  seem  to  apply 
in  this  instance. 
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REPORT  OF  A  CASE  OF  ARTERIOVENOUS  ANEURISM 
OF  THE  SUPERFICIAL  FEMORAL  VESSELS. 

A.    B.    EISEXBREV,    M.D. 
(Resident  Pathologist,  St.  Luke's  Hospital.) 

The  patient,  a  physician,  aged  sixty-three  years,  was  ad- 
mitted to  St.  Luke's  Hospital  in  December,  1912,  on  the  service 
of  Dr.  HolHs.  He  complained  of  shortness  of  breath  and  presented 
symptoms  of  cardiac  insufficiency.  The  history  of  his  disability 
extended  over  a  period  of  two  years.  He  gave  no  history  of 
ailments  referable  to  the  genito-urinary,  respiratory,  or  gastro- 
intestinal tracts.  Relating  to  the  lesion  to  l)e  described,  a  note 
was  made  to  the  effect  that  in  the  left  groin  there  was  a  pulsating 
expansile  tumor,  the  size  of  a  hen's  egg,  situated  over  the 
profunda  femoral  artery.  Over  this  tumor  was  heard  a  con- 
tinuous murmur  which  possessed  a  systolic  accentuation.  The 
information  was  obtained  that  about  eighteen  years  before  the 
patient  had  l^een  shot  through  the  thigh  by  a  small  caliber  (prob- 
ably 22)  rifle  bullet.  The  amount  of  disability  at  the  time  of 
injury  was  not  stated,  but  it  was  known  that  since  that  time  the 
patient  had  lived  in  and  had  tra\'eled  extensively  through  South 
America,  and  had  spent  much  time  on  horseback. 

At  autop.sy  the  heart  was  found  to  be  markedly  hypertro- 
])hied  and  dilated.  The  dilatation  was  most  marked  on  the  right 
side,  the  tricuspid  orifice  admitting  five  fingers  rcadil}'.  There 
was  considerable  atheromatous  degeneration  in  the  aortic  arch. 
The  bladder,  sigmoid,  and  upper  portion  of  the  rectum  were 
found  to  be  displaced  forward  and  to  the  right  by  the  very  tor- 
tuous and  dilated  left  common  and  external  iliac  arteries  and  by 
a  fusiform  dilatation  of  the  external  iliac  vein,  6.5  cm.  in  diam- 
eter. The  tortuosity  of  the  artery  increased  its  length  from  the 
aortic  bifurcation  to  the  femoral  ring  from  the  average  of  15 
cm.  to  about  40  cm.  After  passing  through  the  femoral  ring, 
where  they  were  constricted,  both  vessels  dilated  again  to  the 
average  diameter  of  about  2.5  cm.  At  a  point  about  6.5  cm. 
l)elow  the  origin  of  the  profunda  femoral  vessels  which  were  of 
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about  normal  size,  the  superficial  femoral  vessels  were  bound  to 
each  other  by  dense  adhesions  and  communicated  wiWi  one 
another  through  an  irregularly  rounded  smooth  edged  opening 
about  0.6  cm.  in  diameter.  On  the  outer  wall  of  the  artery  op- 
posite this  opening  there  is  a  similar  opening  which  leads  into  a 
thick  walled  saccular  aneurism.  There  is  a  similar  opening 
through  the  inner  side  of  the  vein  wall.  This  opening  probably 
communicated  with  a  sac  similar  to  the  one  on  the  artery.  Owing 
to  the  collapsed  state  of  the  vessels,  this  sac  was  unfortunately 
cut  through  in  removing  the  specimen,  but  the  part  of  its  wall 
attached  to  the  vein  indicates  that  it  was  of  considerable  size. 
The  vein  was  dilated  and  its  wall  thickened  for  a  distance  of  3 
cm.  below  the  communication,  where  a  pair  of  well  developed  and 
obviously  competent  valves  were  found.  Below  these  valves 
the  vein  appeared  normal  in  diameter  and  in  the  thickness  of  its- 
wall.  Above  the  communication  Ixjth  artery  and  vein  were  about 
equally  dilated  up  to  their  point  of  passage  through  the  femoral 
ring,  where  after  a  moderate  constriction  they  both  quickly  di- 
lated to  form  the  intrapelvic  lesions  described  above. 

The  common  and  the  external  iliac  artery  and  its  continua- 
tion as  the  femoral  to  the  point  of  communication  with  the  vein 
showed  marked  atheromatous  change  with  calcification  and  ulcer- 
ative processes.  The  corresponding  veins  with  the  exception  of 
the  large  dilatation  of  the  external  iliac  portion  showed  marked 
thickening,  which  was  present  also  throughout  the  ascending- 
vena  cava,  and  suggested  that  the  pressure  to  which  it  was  sub- 
jected for  many  years  was  also  the  cause  of  the  cardiac  lesions. 

Discussion: 

Dr.  Northkup:  I  have  seen  recently  two  cases  of  artificial  communi- 
cation between  the  arterial  and  venous  systems.  One  of  these  has  come  to- 
autopsy.  The  other,  a  middle  aged  woman,  is  now  at  the  Presbyterian 
Hospital.  The  most  prominent  symptoms  in  this  case  are  pain  and  cyanosis  in 
the  upper  part  of  the  body. 
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REPORT  OF  A  CASE  OF  FIBROAIYOMA  OF  THE 
STO^L\CH. 

A.   B.  EISEXBREY,  M.D.,  ; 

(Resident  Pathologist,  St.  Luke's  Hospital.) 

The  specimen  shown  was  obtained  at  autopsy  on  a  fifty-- 
tliree  year  old  female,  who  entered  St.  Luke's  Hospital  in  De- 
cember, 19 1 2,  on  the  service  of  Dr.  Hollis,  complaining  of  swell- 
ing of  feet,  dyspnoea,  and  weakness,  and  presenting  the  symptoms' 
of  cardiac  insufficiency.  She  gave  no  history  of  any  gastric 
disturbances  and  none  of  her  symptoms  were  referable  to  the 
lesion  in  tlie  stomach.  Autopsy  revealed  a  dilated  and  hyper- 
trophied  heart  and  general  passive  congestion  of  the  organs  and 
atheroma  of  the  large  ^'essels.  There  were  no  uterine  fibromyo- 
mata  nor  were  any  other  tumors  found  in  the  gastrointestinal 
canal. 

The  stomach  occupied  a  normal  position  in  relation  to  the 
other  abdominal  organs.  Its  size  was  about  normal  and  it  con- 
tained a  moderate  amount  of  dark  brown  fluid.  The  serosa  pre- 
sented no  abnormalities.  The  mucosa  was  somewhat  congested 
and  slight  post  mortem  digestion  had  occurred.  In  the  cardiac 
end  the  mucosa  was  thickly  studded  with  minute  petechial  hem- 
orrhages. On  the  external  surface  of  the  posterior  wall  of  the 
stomach,  about  4  cm.  below  the  esophageal  opening,  the  area  of 
attachment  of  the  tumor  was  indicated  by  a  somewhat  whiter  ap- 
pearance than  that  of  the  surrounding  gastric  wall.  No  increase 
in  the  size  of  the  superficial  vessels  was  noticeable.  The  tumor 
itself  projected  from  the  inner  surface  of  the  gastric  wall.  The 
mucosa  coxering  it  a])peared  thinner,  paler,  and  smoother  than 
that  on  the  surrounding  surface.  The  tumor  was  firmly  at- 
tached to  the  gastric  wall.  It  measured  1.7  x  1.3  cm.  and  pro- 
jected I.I  cm.  beyond  the  surrounding  surface.  The  base  was 
slightly  constricted  as  if  pedunculation  was  beginning.  On  sec- 
tion the  tumor  was  rather  firm  and  uniform  in  consistency.  The 
capsule  stood  out  plainly  and  the  substance  of  the  tumor  was  of 
a  pale,  rather  fibrous  appearance,  with  evidence  of  considerable 
vascularitv  in  the  central  portion. 
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^licroscopical  examination  shows  an  encapsulated  tumor 
made  up  of  interlacing  bundles  of  smooth  muscle  fibers  arising 
from  the  inner  layer  of  the  muscular  coat  of  the  stomach  wall. 
The  submucosa  and  mucosa  have  been  pushed  before  the  develop- 
ing tumor,  and  the  former  in  a  thinned  out  and  compacted  fomi, 
acts  as  the  capsule  of  the  growth  and,  near  the  point  of  attach- 
ment of  the  tumor,  carries  its  rather  rich  blood  supply.  The 
mucosa  over  the  surface  of  the  tumor  is  made  up  largely  of  the 
muscle  fibers,  and  the  connective  tissue  elements  are  relatively 
scanty.  In  general,  the  structure  is  rather  loose,  not  very  rich  in 
nuclei,  and  a  moderate  amount  of  edema  is  present  throughout. 
The  blood  supply  is  quite  rich  and  consists  principally  of  rather 
large  spaces  lined  with  endothelial  cells  without  definite  connec- 
tive tissue  walls.  Some  of  the  spaces  appear  to  lack  even  an 
endothelial  lining.  A  few  wellformed  but  thin  walled  vessels 
are  present.  The  vascularity  is  most  marked  in  the  central  por- 
tion of  the  growth  where,  in  a  number  of  areas,  the  blood  has 
escaped  from  the  larger  spaces  into  the  surrounding  tissues. 
Around  one  of  the  larger  blood  spaces  near  the  center  of  the 
tumor  there  is  a  collection  of  lymphoid  cells  with  a  few  plasma 
cells  scattered  among  them. 


A  CASE  OF  GENERALISED  MILIARY  TUBERCULOSIS 
WITH  NUMEROUS  TUBERCLES  IN  THE  SKIN. 

DR.   W.   P.    XORTHRUP. 

This  ^•ery  unusual  case  was  in  the  Presbyterian  Hospital.  It 
is  one  of  general  miliary  tuberculosis  involving  the  skin  found  in 
a  girl  two  and  a  half  years  of  age.  The  child  was  brought  into 
the  hospital  with  the  symptoms  and  chart  of  a  pneumonia,  the 
physical  signs  of  a  moderate  bronchitis,  and  great  prostration.  A 
tentative  diagnosis  of  miliary  tuberculosis  was  made  and  an 
X-ray  picture  taken.     The  picture  shows  a  condition  which  in 
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jest  and  with  peculiar  (lescripti\-e  accuracy  ma_v  be  named 
''measles  on  the  lung,"  an  expression  which  3-ou  will  see  applies 
to  the  picture  of  disseminated  tuberculosis  without  areas  of  con- 
solidation. 

The  eruption  noticed  about  the  face  and  neck  was  suggestive 
of  syphilis.  The  character  of  this  eruption  was  that  of  little 
sudamina,  and  as  the  lesions  became  older  they  presented  the 
characteristic  appearance  of  miliary  tuberculosis  of  the  skin. 
Stained  smears  from  the  vesicles  were  pink  with  tubercle  bacilli. 
The  histological  features  of  the  lesions  indicated  that  there  was 
no  reaction  whatever  on  the  part  of  the  body.  They  were  areas 
of  necrosis  with  no  giant  cells  or  epitheloid  cells. 

At  autoi\sy  the  lungs  were  found  to  be  filled  with  tuliercle 
bacilli,  which  were  likewise  present  in  the  liver,  kidney  and  spleen. 
The  blood  and  urine  showed  numerous  bacilli.  Although  Dr. 
]\lacCallum  searched  for  four  hours,  opening  the  bronchi,  veins 
and  thoracic  duct,  he  was  not  able  to  find  the  portal  of  entry. 
The  braiii  was  not  opened. 

This  case  is  of  interest  because  it  is  an  example  of  wide- 
spread tuberculosis  in  a  child  which  offered  no  resistance  to  the 
infection.  This  explains  the  character  of  the  lesion  and  the 
number  of  organisms  present.  Beautiful  pictures  of  the  erup- 
tion may  be  found  in  Pfaundler  and  Schlossmann's  book. 

The  case  in  full  with  clinical  features  will  be  published 
elsewhere. 

Discussion : 

Dr.  L.\mb:  I  had  an  opportunitj-  of  observing  this  case  at  autopsy.  The 
striking  thing  about  tlie  tubercles  is  that  they  are  simply  areas  of  necrosis 
with  no  sign  of  fibrous  tissue,  epitheloid  or  giant  cells.  The  skin  lesions  are 
merely  areas  of  superficial  necrosis  and  swelling  of  the  epithelium,  sliowing 
large  numbers  of  tubercle  bacilli.  These  are  present  even  in  the  shedding 
flakes  of  the  corium. 

There  were  two  similar  cases  in  infants  at  the  Presl)yterian  Hospital  four 
or  five  years  ago.  The  rash  is  perfectly  characteristic.  Tileston  examined 
some  thirty-two  cases  of  miliary  tuberculosis  and  found  a  similar  rash  in 
seven  of  them.  In  seventy  per  cent  of  the  cases  he  found  tubercle  bacilli. 
His  findings  go  to  show  that  at  least  in  this  type  of  skin  eruption  the  lesion 
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is  not  a  "tuberculid"  caused  by  the  toxin  of  the  organism,  l)ut  a  definite  lesion 
caused  by  the  tubercle  bacillus  itself. 

The  rash  is  generally  found  about  the  groin,  inner  sides  of  the  thighs, 
and  over  the  buttocks  where  the  skin  is  kept  moist  by  the  diapers.  At  times, 
there  are  only  five  or  six  of  the  lesions  present,  but  Tileston  believes  that 
they  are  sufficient  to  enable  one  to  make  a  diagnosis  of  miliary  tuberculosis. 

In  its  characteristic  stage  the  rash  consists  of  little  red  papules  about  the 
size  of  rose  spots  in  typhoid  fever,  with  a  central  crust.  On  removing  this 
crust  there  is  found  a  very  definite  little  dell  or  hollow,  in  the  center  of  the 
lesion.  In  Pfaundler  and  Schlossmann,  the  lesion  is  very  well  illustrated  and 
called  "papulo-necrotic  tuberculid." 

Dr.  Ewing  :  I  am  extremely  interested  in  this  case.  I  did  not  learn 
whether  these  eruptions  were  hemorrhagic.  My  attention  was  called  two 
j'ears  ago  to  a  similar  case  in  which  the  eruptions  were  hemorrhagic.  This 
case  was  presented  to  the  Society  at  that  time.  The  symptoms  illustrate  a 
different  condition  from  the  one  just  described.  The  patient  was  an  adult 
woman  who  had  been  well  until  six  weeks  before  death.  The  symptoms 
began  with  a  swelling  of  the  lymph  nodes  of  the  neck.  I  made  a  blood  ex- 
amination on  the  case  and  found  a  relative  lymphocytosis  and  eosinophilia. 
The  eruptions  were  profuse,  hemorrhagic  lesions  consisting  of  pin-point 
petechiae,  which  were  so  numerous  on  the  flexor  surface  of  the  forearms  as 
to  give  a  red  appearance.    The  patient  developed  pneumonia  and  died  from  it. 

At  autopsy  the  lesions  were  found  to  be  mostly  in  the  lymphatic  system. 
A  monkey  inoculated  from  a  blood  culture  died  from  tuberculosis.  Cultures 
from  the  lungs  and  liver  were  successful  on  glycerine  agar  media.  On  sec- 
tion the  lesions  were  found  to  consist  of  areas  of  local  necrosis  followed  by 
hemorrhage.  They  were  not  miliary  tul^ercles.  We  have,  then,  two  charac- 
teristic types  of  skin  eruption,  that  described  by  Dr.  Northrup,  in  which 
the  bacilli  are  found,  and  this  other  case  resulting  from  a  toxic  condition 
in  which  hemorrhagic  eruption  occurs.  This  latter  condition  is  sometimes 
seen  in  cases  of  old  tuberculosis  and  serves  to  draw  attention  to  a  recrudes- 
cence of  the  infection. 

Dr.  Northrup:  The  lesions  found  in  our  case  were  not  hemorrhagic 
at  first  but  became  so  as  the  disease  progressed.  They  began  as  vesicles, 
then  became  hemorrhagic  about  the  circumference  and  then  they  dried  and 
became  uml)ilicated.    They  are  best  (lescril)cd  as  sudamina  of  rather  large  size. 
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A  CASE  OF  PERIARTERITIS  NODOSA. 

ALBERT  LAMB,  M.D. 

Tlie  patient  who  forms  the  l)asis  of  this  report  was  a  man, 
iige  26.  He  entered  the  Presbyterian  Hospital,  December  7,  191 2, 
on  the  service  of  Dr.  Janeway  to  whom  I  am  indebted  for  per- 
mission to  use  the  chnical  records  of  the  case.  His  past  history 
was  negative.  He  had  never  had  syphihs.  The  only  disease 
wliich  he  remembered  was  an  attack  of  influenza  two  years  before 
admission.  There  was  nothing  in  the  family  history  bearing  on 
the  case.  Two  years  before  he  came  to  the  hospital  he  began 
to  suffer  from  asthma  at  infrequent  intervals.  More  recently 
these  attacks  ha\-e  come  on  e\-ery  two  or  three  weeks.  Three 
Aveeks  before  admission,  a  nodular  swelling  the  size  of  an  egg 
ai'peared  quite  suddenly  in  the  region  of  the  right  ankle.  There 
was  intense  itching  and  the  surface  of  the  swelling  was  covered 
with  small  purpuric  spots.  In  the  course  of  a  few  days  this 
swelling  disappeared.  From  this  time  until  he  entered  the 
hospital  he  suffered  alternate  attacks  of  asthma  and  fresh  crops 
of  purpura.  The  latter  affected  all  parts  of  his  body  except  the 
face.  Often  the  eruption  was  accompanied  by  severe  abdominal 
cramps  and  pain  or  by  pains  in  his  \arious  points.  During  his 
stay  in  the  hos])ital.  the  fresh  crops  of  purpura  continued  to  ap- 
pear with  the  abdominal  and  joint  pains.  He  also  had  attacks  of 
asthma.  He  ran  an  irregular  temperature.  For  a  few  days  it 
would  be  elex-ated  to  100  -i 01  and  then  there  wcnild  be  a  few 
afebrile  days.  His  pulse  corresponded  with  the  temperature  but 
A\as  rather  more  rapid  than  the  height  of  the  temi)erature  would 
indicate.  His  leucocytes  varied  from  17,000  to  21,000  and  the 
eosinophiles  from  20  to  51%.  His  urine  always  showed  albumin, 
at  times  up  to  0.1-0.2%.  There  were  alwaxs  h\aline  and  granu- 
lar casts  and  often  epithelial  and  wa.xy  ones.  His  i)iithaline  excre- 
tion was  diminislied.  The  W'assermann  reaction  was  negative. 
About  ten  days  before  his  death  he  had  an  infected  ulcer  of  his 
leg  and  just  before  the  end  a  positive  streptococcus  blood  culture. 
During  the  last  two  da\s  he  had  a  pericardial  friction  rub.  He 
<lied  I'ebruary  6,  1913. 
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At  the  autopsy,  there  was  found  a  fresh  streptococcus  per- 
icarditis, pleurisy  and  peritonitis.  There  were  two  small  vegeta- 
tions on  the  mitral  valve.  Xo  organisms  were  found  in  these 
vegetations. 

The  lungs  showed  extreme  oedema  and  were  in  full  inflation, 
The  kidneys  were  slightly  enlarged.  The  capsule  was  only  slightly 
adherent.  On  section  the  cortex  was  thin,  the  markings  indistinct 
and  the  glomeruli  appeared  as  colorless  dots.  Xo  nodules  of  any 
kind  were  ohserved  on  any  of  the  vessels  in  the  ordinary  course 
of  the  examination.  The  diagnosis  was  not  suspected  until  the 
microscopical  examination  was  made  and  then  on  reviewing  the 
material  a  few  tiny  nodules  were  found  on  the  coronary  vessels 
and  on  section  of  the  kidneys  some  of  the  vessels  appeared 
thickened. 

On  microscopical  examination  the  changes  characteristic  of 
Periarteritis  X^odosa  were  found  in  the  vessels  of  the  kidneys,- 
adrenals,  stomach,  and  heart.  The  lesion  as  seen  without  tracing- 
it  through  serial  sections,  showed  a  marked  infiltration  of  the 
adventitia  and  surrounding  tissue  with  mononuclear  wandering 
cells  and  eosinophiles,  necrosis  and  cellular  infiltration  of  the 
media  with  the  characteristic  hyaline  appearing  hand,  and  rather 
marked  thickening  of  the  intima.  In  some  places,  there  was 
consideral:)le  new  formed  connect i\e  tissue  ahout  the  vessels. 

The  kidneys  showed  a  marked  glomerular  nephritis  with 
obliteration  of  most  of  the  glomeruli. 

Sections  of  the  vascular  lesions  stained  for  bacteria  failed 
to  show  any. 

A  full  report  of  the  case  will  be  published  later  when  oj^por- 
tunity  has  been  found  to  examine  ihc  serial  sections  wliich  are 
being  prepared. 
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THE  PROPERTIES  AND  AGGLUTIXATIOXS  OF  SOME 
XOX-PATHOGEXIC  VIBRIOS. 

C.    V.    CRASTER,    M.D.^ 
(Quarantine   Lal)oratory,  Rosebank,  Xew  York.) 

Dnriiif;-  routine  examinations  for  cholera  certain  monoflag- 
ellate  organisms  morphologically  resembling  the  cholera  vibrio 
are  frequently  observed.  These  are  usually  obtained  from  per- 
sons free  from  disease,  and  are  not  known  to  cause  any  lesion 
in  man. 

In  the  routine  examination  carried  out  at  Quarantine  in 
1911  over  one  hundred  non  cholera  vibrios  were  found.  These 
vibrios  with  few  exceptions  closely  resembled  the  cholera  organ- 
ism in  morphology  and  motility.  In  culture,  slight  differences 
were  discerniljle  in  the  colonies  and  alkaline  agar  plates.  X'o  typi- 
cal indol  reaction  was  obtained.  They  were  hemolytic  to  a  vari- 
able degree,  and  gelatine  was  readily  liquified.  The  action  on 
sugars  was  similar  to  that  of  the  cholera  vibrio.  Three  of  the 
strains  showed  pigment  formation,  and  one  was  a  gas  former; 
the  latter  a  character  not  usually  associated  with  the  choleralike 
group.  Pathogenicity  tested  by  feeding  experiments  and  by 
Pfeift'er's  peritoneal  inocculation  test  with  living  cultures  demon- 
strated no  pathogenicity  to  animals.  The  non  cholera  vibrios 
agglutinated  with  anti-cholera  serum  only  in  very  low  dilutions 
(i-io)  and  not  at  all  in  high  dilutions.  The  cholera  vibrio  is 
very  sensitive  to  the  action  of  anti-cholera  serum,  and  agglutin- 
ated in  serum  dilutions  of  1-10,000. 

A  series  of  anti-sera  was  prepared  from  twenty  varieties  of 
non-cholera  vibrios.  The  various  cultures  of  these  were  agglu- 
tinated freely  by  the  heterologous  sera.  The  positive  agglutin- 
ations were  not,  however,  always  reciprocal.  The  results  of  the 
tests  showed  the  presence  of  certain  group  agglutinations  and  in 
this  way  the  different  non-cholera  vibrio  cultures  could  be  shown 
to  be  related  in  some  degree. 

The  role  of  the  non-cholera  \ibrios  is  still  uncertain.  They 
have  l)een  rctrardcd  as  "transitional"  forms  of  the  cholera  xibrio 
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by  some  authorities,  especially  Zlategroff,  who  has  endeavored  to 
prove  that  the  ability  to  agglutinate  with  anti-cholera  serum  may 
l3e  acquired  by  subjecting  the  cholera  like  vibrios  to  various  cul- 
tural and  inoculation  procedures. 

Discussion  •' 

Dr.  Krumwiede:  A  point  which  seems  to  me  of  great  importance  was 
brought  out  in  this  work,  that  is,  that  very  few  of  these  non-cholera  strains 
produced  indol.  In  an  emergency,  when  one  has  no  agglutinating  serum  with 
which  to  exclude  these  vibrios,  the  indol  reaction  becomes  a  very  useful  one 
for  distinguishing  true  and  non-cholera  vibrios.  In  this  connection  it  might 
be  mentioned  that  even  on  direct  examination  non-cholera  vibrios  may  be 
very  numerous.  In  the  examination  of  a  nurse  at  Bellevue  Hospital  who 
•took  care  of  a  cholera  case  and  developed  diarrhoea,  a  very  large  number  of 
vibrios,  shown  to  be  of  the  non-cholera  type  on  subsequent  isolation,  were 
found  on  direct  smear  from  the  feces. 

Dr.  Ewing:  -What  was  the  effect  of  anti-cholera  serum  on  these  vibrios? 

Dr.  Craster:  There  was  some  agglutination  in  low  dilutions  such  as 
l-io. 

Dr.  Wadsworth  :  In  the  investigations  on  the  recent  epidemic  of  cholera 
in  Italy  it  was  found  (Carapelle.  Ann.  Sq.  Sper.,  xxii,  p.  497-520)  that  vibrios 
which  failed  to  agglutinate  in  cholera  serum  could  be  divided  into  groups, 
those  which  agglutinated  after  passage  through  the  peritoneum  of  an  animal 
and  those  which  did  not  agglutinate  after  this  treatment.  Has  Dr.  Craster 
obtained  similar  results  in  any  of  his  studies? 

Dr.  Craster  :  I  have  not  had  any  experience  in  such  tests.  Dr.  Zlato- 
goroff  found  that  cholera  vi1)rios  could  be  made  to  acquire  agglutination 
properties,  and  his  work  was  confirmed  by  Barrensheim.  McLaughlin  and 
Whitmore  repeated  Zlatogoroff  experiments  with  non-cholera  vilirios  isolated 
in  the  Philippines  but  were  unable  to  confirm  the  conclusions  of  Zlatogor- 
<Dff  and  Berrenshcim. 
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OBSRRX'ATIOXS  OX  THE  GROWTH  OF  BACTERIA  ON 
MEDL\  COXTAIXLXG  \\\RIOUS  AXILEXE  DYES. 

CHARLES  KRUMWIEDE,  JR.,  M.l).,  AND  JOSEPHINE  S.  PRATT,  A.B. 
(From  the  Research  Laboratory,  Department  of  HeaUh,  New  York  City.) 

In  a  recent  communication  Churchman  descriljed  a  selecti\e 
bactericidal  action  of  gentian  violet.  Stated  in  general  terms. 
he  found  that  bacteria  were  dix'ided  into  two  groups;  one  group 
failed  to  develop  when  gentian  \-iolet  was  present ;  the  other 
group,  however,  grew  abundantl}'  on  media  containing  the  dye. 
The  former  corresponded  in  general  to  the  Gram-positive  group 
of  bacteria,  the  latter  to  the  Gram-negative  group.  This  differ- 
ence was  most  uniform  when  the  organism  to  be  tested  was  in- 
oculated on  agar  containing  the  dye.  His  conclusions  are  based 
mainly  on  results  obtained  with  dilutions  of  i- 100.000  of  the  dye. 

A  striking  variation  was  noted  with  some  enteritis  strains. 
These  strains  were  identical  by  all  ordinary  cultural  tests:  one 
strain,  howexer,  ])ersistently  refused  to  grow  on  gentian  \iolet 
agar.  A  subse(|uent  examination  showed  that  this  strain  could 
be  differentiated  from  the  others  by  agglutination. 

Our  interest  in  the  use  of  media  containing  d}e-stuft's  was 
further  aroused  l)y  an  article  b}'  Signorelli.  He  claimed  that  on 
agar  containing  dahlia  cholera  vibrios  dex'eloped  colored  colonies 
by  the  absorption  of  the  dye.  with  decolorization  of  the  medium; 
whereas  non-cholera  vibrios  did  not.  W'e  were  unable  to  verify 
these  findings.  In  the  course  of  the  work  we  found  two  vibrios 
which  refused  to  grow  in  dilutions  allowing  profuse  growth  of 
the  other  strains.  A  similar  difference  was  noted  by  Churchman 
in  certain  enteritidis  strains. 

This  observation  led  us  to  try  a  limited  number  of  Gram- 
negative  and  (iram-positive  organisms  on  dahlia  agar.  The  re- 
sults were  similar  to  those  obtained  with  gentian  violet.  We  de- 
cided from  this  that  the  reaction  to  gentian  \iolet  was  a  reaction 
])rol)ably  common  to  many  allied  dyes,  and  furtlier  experiments 
were  l)egun  to  decide  the  (|uestion  definitely.  W'e  used  1 -100.000 
of  the  dve  in  agar.     Dahlia  sliowed  one  exception:  oiu"  strain  of 
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Shiga  failed  to  grow,  whereas  it  did  on  gentian  violet  agar.  Orr 
rosanaline  violet  agar  the  results  were  the  same  as  on  gentian 
violet  agar.  Sanre  violet  failed  to  restrain  any  of  the  Gram- 
positive  Ijacteria.  Hoffman's  violet  was  tried,  and  to  our  sur- 
prise the  streptococcus-pneumococcus  group  grew  on  the  dye- 
stuff  agar.  On  making  a  solution  of  another  sample  of  this  dye, 
however,  for  verification,  we  detected  a  source  of  error  in  our 
first  experiment.  We  found  by  a  comparison  of  the  colors  that, 
on  account  of  the  slow  solution  of  the  dye,  the  first  sample  tried 
had  given  a  dilution  of  about  1-400,000  instead  of  1-100,000, 
when  mixed  with  the  agar.  In  these  experiments  two  facts 
were  noted :  Shiga  failed  to  grow  on  dahlia,  and  the  streptococcus- 
pneumococcus  group  grew  on  a  dilution  of  Hoft'man's  violet 
which  still  inhibited  all  the  other  Gram-positive  bacteria  used. 

The  observation  on  the  action  of  dahlia  led  us  to  ask  what 
influence  has  fuchsin  on  the  growth  of  bacteria,  especially  the 
colon-typhoid-dysentery  group.  In  spite  of  the  common  use  of 
Endo's  medium  there  seem  to  be  no  observations  on  this  point. 
We  found  that  fuchsin  restrained  the  staphylococcus  and  the 
diphtheria  and  hay  bacillus.  Among  the  typhoid-colon-dysentery 
group  only  Shiga  was  inhibited. 

The  following  table  gives  the  results  on  fuchsin  agar  at 
various  dilutions  using  the  a\-ailable  strains  of  dysentery  and 
para-dysentery.  The  tabulation  gives  the  range  of  growth  in 
several  experiments  in  which  stock  solutions  made  from  two 
different  bottles  of  dye. 

It  appears  probable  from  the  table  that  some  of  the  cultures 
from  different  institutions  are  duplicates.  They  are  included 
because  we  were  unable  to  determine  this  point  with  certainty. 
Furthermore,  they  serve  as  controls  on  the  variability  of  the 
reaction. 

The  reaction  falls  short  of  being  a  specific  difference  of 
individual  cultures,  there  being  a  shading  of  one  group  into  an- 
other. There  is,  however,  a  marked  tendency  to  a  group  reaction. 
It  should  be  noted  here  that  the  seeding  was  from  fresh  brotli 
cultures.     In  this  as  in  the  work  on  cholera  we  found  that  heavy 
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seeding'  cultures  oljscured  the  restraining  action  of  the  dye  and 
led  to  irregular  results. 

Endo  being  the  commonest  used  medium  for  the  isolation 
of  dysentery  it  seemed  to  us  almost  self  evident  that  the  decolor- 
ization  by  sodium  sulphite  must  remove  this  inhibition  or  else  an 
unsuitable  medium  was  being  used. 

An  agar  containing  i -25.000  decolorized  fuchsin  was  made. 
The  strains  showing  no  growth  in  the  presence  of  this  concentra- 
tion of  the  dye  after  twenty-four  hours  incubation  were  jilanted. 
Three  strains  grew  as  well  as  on  the  control,  four  strains  showed 
slight  to  moderate  restraint  and  one  strain  showed  marked  re- 
straint. A\'ith  a  similar  medium  containing  the  dye  in  1-100,000 
no  restraint  was  evident.  Closer  observations  are  necessary  to 
find  the  danger  point  in  concentration.  Evidently  decolorization 
robs  the  dye  of  most  of  its  restraining  action.  A\''e  have  not  made 
as  yet  similar  tests  with  other  dyes. 

The  action  of  gentian  \iolet  on  these  same  strains  was  tested 
and  although  the  growth  of  certain  strains  was  remarkedly  re- 
strained or  completely  inhibited  the  results  were  not  parallel  to 
those  obtained  with  fuchsin.  Dahlia,  work  with  which  first 
suggested  a  \-ariation  in  the  members  of  the  group,  has  not  been 
tried. 

Two  strains,  one  of  the  Shiga  type  and  the  other  of  the  i)ara- 
dysentery  type  which  reacted  almost  alike,  were  plated  and  ten 
fishings  made  in  broth.  These  were  planted  on  fuchsin  agar  to 
determine  the  possible  range  of  variation  under  identical  con- 
ditions. A  moderate  variation  was  noticed,  in  some  instances 
slightly  greater  than  the  \-ariations  alread}-  gi\en  in  the  taljle. 

Returning  to  the  observation  on  the  streptococcus-pncu- 
mococcus  group  we  have  tried  the  growth  of  this  group  on  both 
gentian  and  Hoffman's  violet  in  various  dilutions.  A  large  num- 
ber of  other  bacteria,  Gram-negative  and  Gram-positive,  have 
also  been  tried.  The  results  on  the  two  dyes  seem  to  be  prac- 
tically identical,  although  a  complete  analysis  of  the  experiments 
Jias  not  been  made.     The  results  ma}-  be  summarized  as  follows: 

In  general  the  Gram-negati\e  bacteria,  using  representatives 
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of  all  groups  encountered  in  human  and  veterinary  medicine, 
were  uninfluenced  by  the  presence  of  the  dve.  The  lowest 
dilution  employed  was  1-200.000.  Poorly  growing  bacteria,  such 
as  the  meningococcus  and  gonococcus,  gave  irregular  results. 

Gram-positive  bacteria,  leaving  out  of  consideration  the 
pneumococcus-streptococcus  group,  were  all  completely  restrained 
with  dilutions  of  1-500.000.  even  after  forty-eight  to  seventv-two 
hours"  incubation.  Occasionally  a  limited  growth  appeared  at  the 
beginning  of  the  streak  when  seeding  was  very  heavy,  or  where 
the  water  of  condensation  carried  the  bacteria  to  the  edge  of  the 
dyed  agar.  The  latter  was  more  e\ident  when  the  dilution  was 
increased  to  1-600.000. 

The  streptococcus-pneumococcus  group  grew  freely  on  agar 
containing  the  dye  in  dilutions  of  1-400.000  to  1-500,000.  The 
only  exception  was  a  stock  culture  of  streptococcus  lacticus. 
This  failed  to  grow,  or  showed  a  feeble  growth  after  prolonged 
incubation,  ^^'ith  a  dilution  of  1-600.000  of  gentian  violet  it 
grew  well.  After  a  short  period  of  incubation  slight  restraint 
was  evident  in  some  instances.  An  increase  of  the  amount  of  dye 
led  to  irregular  results.  When  a  dilution  of  1-100,000  was  reached 
a  few  strains  were  still  able  to  grow  after  prolonged  incubation. 

A  large  number  of  strains  have  been  tried,  including  the 
pneumococcus  and  streptococcus  mucosus  types,  types  from 
chronic  endocarditis,  streptococci  from  various  diseased  con- 
ditions in  man,  a  series  of  streptococci  from  the  conjunctiva,  a 
series  isolated  from  domestic  animals  and  a  few  from  the  ex- 
ternal world. 

On  examining  Churchman's  protocols  in  the  light  of  our 
results  it  is  not  surprising  to  find  his  greatest  irregularities  with 
this  group  of  organisms. 

The  technic  we  liaxe  emploxed  is  e\  ident  from  an  examina- 
tion of  the  plates.  Agar  slants  are  made  in  opposite  sides  of  the 
disli.  The  method  requires  little  media  and  is  simpler  than  put- 
ting a  partition  in  the  plate,  ^\'e  encountered  several  series  of 
irregularities.  When,  howe\er.  a  batch  of  medium  was  first 
tested   for  its  suitability  for    growing    the    streptococcus-pneu- 


BACTERIA    AND    ANILIN    DVES.  4T 

mococcus  group,  and  the  plates  were  used  when  freshly  made  and 
moist,  these  irregularities  disappeared.  The  use  of  dye  in  serum 
media  has  not  been  tested.  The  control  and  dye  agar  were  taken 
from  the  same  batch  of  medium  in  every  case. 

The  results  described  are  given  mainly  for  their  suggestive- 
ness.  Not  only  should  the  action  of  the  various  dyes  be  investi- 
gated but  their  quantitative  influence  should  be  determined.  The 
possibility  of  finding"  further  biological  ditTerences,  and  their 
application  to  selective  cultural  media  does  not  seem  remote. 
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*\Ve  are  indebted  to  the  Museum  of  Natural  History,  the  Rockefeller 
Institute,  and  to  Drs.  Hiss,  Torrey  and  Williams  and  Miss  Broadhurst  for 
many  of  the  cultures  used  in  this  work. 


Note. — A  paper,  entitled  "The  Action  of  Pneumococcus  on  Blood,"  by 
Dr.  E.  E.  Butterfield  and  Dr.  F.  W.  Peabody,  was  read  at  the  December  meet- 
ing of  the  Society.     It  will  l)e  puljlished  elsewhere. 
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DECIDUAL  REACTION  IN  THE  APPENDIX 

ELI    MOSCHCOWITZ 

The  appendi.x  was  renio\c(l  in  the  cour.se  of  an  ()i)crali()n  for 
tiihal  pregnancy.  Tlie  riglit  tuhe  was  occupied  hy  a  1)1()0(1  clot 
alK)nt  the  size  of  a  wahmt.  Pregnancy  was  demonstrated  hy  the 
presence  of  typical  chorionic  \illi. 

The  appendi.x  was  two  inches  long,  iniiforni  in  tin'ckncss  and 
the  diameter  of  a  lead  pencil.      'Hie  peritoneal  surface  was  glis- 
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52  C.    V.    CRASTER 

telling,  white,  and  there  were  no  adhesions.  Grossly,  in  other 
words,  the  appendix  was  normal.  The  organ  was  situated  in  its 
nomial  position  in  the  right  iliac  fossa  and,  according  to  the  sur- 
geon, was  at  a  considerable  distance  from  the  right  adnexa. 

Alicroscopically,  the  appendix  was  entirely  normal  except  for 
the  subperitoneal  connective  tissue.  Around  the  entire  circum- 
ference, but  most  prominent  at  the  junction  of  the  mesenteriolum, 
the  subperitoneal  connective  tissue  contains  many  large  round, 
ovoid  or  elliptical  cells.  These  cells  lie  discretely,  the  cell  bodies 
are  pale  and  finely  granular.  The  nuclei  are  small,  round,  eccen- 
tric and  stain  rather  deeply.  The  cells  resemble  in  every  way 
the  characteristic  decidual  cell  found  in  the  genital  tract  in  normal 
pregnancy  ( fig.  i ) . 

Between  these  decidual  cells  are  large  numbers  of  ordinary 
round  cells  which  are  more  al3undant,  especially  at  the  site  of  the 
mesenteriolum,  than  in  the  normal  appendix  (fig.  2). 

The  peritoneal  endothelial  cells  are  prominent  and  are  de- 
cidely  more  swollen  than  in  the  average  normal  appendix  (fig.  3). 

The  writer  has  examined  about  half  a  dozen  appendices  re- 
moved in  cases  of  tubal  pregnancy  but  this  is  the  only  instance  in 
wliich  a  decidual  reaction  was  found.  In  two  cases  the  appendix 
was  even  adherent  to  the  ectopic  sac. 

This  decidual  reaction  in  the  appendix  has  been  noted  once 
before:  Hirschberg,  Arclik'  fi'tr  Gynekologie,  LXXIV,  page  620. 


MIXED  TU^IOR  IN  A  PHEASANT 

C.    V.    CRASTER 

l^iniors  in  1)irds,  and  more  especially  those  in  the  domestic 
fowl,  have  been  frequently  (le.scri1:)ed  in  recent  literature.  In  the 
earlier  records  are  tho.se  of  L.  Pick  (O,  who  drew  attcnlion  to 
the  occurrence  of  a  sfiuamous-ccllcd  carcinoma  in  tlie  mouth  of  a 
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hen.  A  similar  neoplasm  was  described  at  a  later  date  by  AI. 
Koch  (2).  In  1902,  Ehrenreich  (3)  made  an  extensi\-e  exami- 
nation of  the  bodies  of  4,000  fowls  killed  for  food,  and  stated 
that  neoplasms  were  of  comparatively  frequent  occurrence.  He 
found  seven  malignant  growths,  five  of  which  were  carcinomata 
of  a  glandular  type,  in  one  the  epithelium  was  grouped  in  solid 
masses.  There  was  one  sarcoma,  made  up  of  round  cells,  with 
large  nuclei,  with  small  amount  of  cytoplasm,  and  two  fibromata. 

Tyzzer  and  Ordway  (4)  record  the  finding  of  nine  tumors  in 
fowls.  One  of  these  was  a  myxosarcoma  of  the  thigh,  which  on 
section  appeared  to  be  of  almost  a  gelatinous  consistence,  with 
central  necrotic  areas.  In  this  tumor  malignant  infiltration  of 
the  adjoining  tissues  was  obser\ed.  Some  of  the  cells  were  stel- 
late in  form.  The  other  tumors  were  six  lymphomas,  in  various 
parts,  including  the  abdomen  and  neck,  with  infiltration  and  meta- 
stases, and  one  leiom\-oma  of  the  mesentery.  More  recently  the 
spindle-celled  sarcoma  of  the  hen,  of  Rous  (5),  the  myxo- 
sarcoma of  Fujinami  and  Inamato  (6),  and  the  osteochondro- 
sarcoma of  Tytler  (7)  are  important  by  reason  of  their  successful 
propagation  by  serial  inoculations  into  other  fowls. 

The  tumor  here  described  was  found  in  a  Reeve's  pheasant 
(Syniiaficiis  Rccvesi).  The  autopsy  showed  a  soft  mass  occu- 
pying the  greater  part  of  the  abdominal  cavity;  the  intestines 
were  compressed  backwards,  where  the)-  occupied  a  small  space 
against  the  vertel)ral  column;  the  liver  and  diaphragm  were  con- 
siderably displaced  upwards,  the  heart  occupying  a  high  position 
in  the  thoracic  cavity. 

Apart  from  the  tumor  there  did  not  appear  to  be  any  other 
pathological  condition  present.  There  were  no  metastases  and 
no  iiifiltration  of  adjacent  tissues;  the  organs  were  normal,  and 
there  was  a  deposit  of  fat  around  the  abdominal  and  flioracic 
viscera.  Cause  of  death  was  obscure;  there  were  no  signs  of  any 
concurrent  acute  infection. 

The  neoplasm  was  found  to  be  l}ing  free  in  the  abdominal 
caxity.  with  the  exception  of  a  very  slender  pedicle  connecting  it 
with  the  posterior  abdominal  wall  at  the  junction  of  the  lumbar 
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and  sacral  vertel^rx.  The  weight  of  the  tumor  was  i6o  grams. 
On  superficial  examination  it  appeared  as  a  soft  dark  yellowish 
lobulated  sarcoma-like  growth,  surrounded  by  a  loose  fibrous 
capsule,  which  was  thinned  to  a  transparent  membrane  over 
surface  ca\-ities,  through  which  the  color  of  the  contents  was 
plainly  \isible,  giving  the  whole  tumor  a  mottled  appearance. 

On  section  the  tumor  substance  appeared  to  be  made  up  of  a 
soft  fibrous  material  in  which  cyst-like  cavities  were  found,  some 
large,  containing  blood,  necrotic  and  mucoid  material.  The  cav- 
ities were  separated  from  each  other  by  fibrous  partitions  of  a 
denser  nature,  var\-ing  in  thickness  from  one  to  two  millimeters. 

MICROSCOPICAL    APPEARANCES 

The  microscopical  appearance  showed  the  presence  of  tissue 
elements,  of  various  types.  These  may  be  said  to  be  demarcated 
into  areas  of  four  types: 

(i)   Adenomatous   tissue   with   fibrous   interstitial   substance 

(2)  Adenomatous  tissue  with  myxomatous  interstitial  sub- 
stance (fig.  2  and  fig.  3). 

(3)  Small  round-celled  sarcoma-like  tissue  (fig.  4). 

(4)  Spaces  lined  with  a  single  row  of  cuboidal  epithelial 
cells  (fig.  5). 

(i  )  Adenomatous  tissue  i<'itJi  fibrous  interstilial  substance. — 
A  large  part  of  the  tumor  substance  on  microscopical  examina- 
tion is  seen  to  be  composed  of  masses  of  cuboidal  epithelial  cells, 
arranged  in  the  form  of  processes.  reseml)ling  somewhat  those  in 
the  canalicular  form  of  tlie  ril)ro-adcnomata  of  the  breast.  The 
cells  are  in  the  form  of  lining  membranes,  one  la}er  thick,  except 
in  some  parts  of  the  tumor  where  the  adenomatous-like  arrange- 
ment is  lost,  the  glandular  ty])e  of  cells  being  massed  together 
with  no  definite  arrangement.  1'he  interstitial  substance  is 
fibrous  tissue,  which  sends  prolongations  of  varied  thickness  into 
tlie  tumor  substance,  enclosing  and  ramifying  amongst  tlie  gland- 
ular cell  masses.  The  fibrous  tissue  does  not  enter  the  adeno- 
matous branches  to  fnrni  an   internal  su])porting   framework  as 
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in  the  papillomata.  The  shape  of  the  glandular  cells  is  regu- 
larly cuboidal.  The  cytoplasm  is  slightly  opaque,  and  sometimes 
contains  fat  droplets.  The  nuclei  are  oval,  clear,  large,  deeply 
staining  with  hematoxylin,  and  there  is  well  marked  chromatin 
network.     Mitoses  are  not  evident. 

(2)  Adenomatous  tissue  witli  uiyxouiatous  interstitial  sub- 
stance.— The  glandular  cell  processes  are  seen  in  some  portions 
of  the  tumor  to  have  a  ground  substance  made  up  of  stellate  and 
irregularly  shaped  connective  tissue  cells,  in  a  clear  transparent 
matrix  having  a  nwxomatous,  or,  in  some  parts,  a  gliomatous 
appearance  (fig.  2  and  fig.  3).  In  these  parts  necrotic  patches 
staining  faint  pink  with  eosine  are  frequent. 

(3)  Sinoll  round  celled  sarconui-Iike  tissue. — Particularly 
noticeable  are  large  areas  of  the  tumor  substance  composed 
entirely  of  very  small  round  sarcoma-like  cells  with  large  dark 
staining  nuclei,  and  little  cytoplasm  (fig.  4).  There  is  little  or  no 
intercellular  su1)stance,  and  necrotic  areas  are  irregularly  dis- 
persed through  it.  The  adenomatous  cell  masses  do  not  in\"a(le 
this  part  of  the  tumor  substance. 

(4)  Spaces  lined  with  cuboidal  epithelial  cells. — The  ade- 
nomatous tissue  forms  in  places  spaces  or  channels,  lined  by  a 
single  layer  of  culjoidal  cells,  more  or  less  completely  filled  with 
nucleated  erythroc}'tes  and  round  cells  having  the  appearance  of 
leucocytes  (fig.  5). 

Tlie  cul)()idal  shape  of  the  glandular  cells  is  constant  through- 
out tlic  tumor  substance,  and  the  size  does  not  vary.  In  some 
of  tliesc  cells  tliere  is  evidence  of  fatty  infiltration.  In  ])arts  of 
the  lumor  where  tlie  adenomatous  arrangement  of  the  glandular 
cells  is  lost,  the  ground  substance  may  1)e  made  up  of  the  very 
small  sarcoma-like  cells,  or  nucleated  l)lood  cells. 

CONCLUSIONS 

Tbc  bistological  structure  of  this  growtli  in  some  respects 
resembles  that  of  the  mixed  tumors  of  the  parotid  gland,  since 
we  liave  epithelial  gland  tissue,  mucoid  interstitial  sul)stance  and 
various  otlier  ])]aslo<lermic  elements.      A  simi]arit\-  to  the  renal 
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teratoblastomas  is  sug-gested  by  the  soft  sarcoma-like  consistence, 
with  the  tendenc}-  to  hemorrhages  and  necrosis,  and  1)\-  the  pres- 
ence of  areas  of  sarcoma-Hke  tissue. 

The  cylindrical  arrangement  of  the  epithelial  processes  and 
the  channels  enclosed  by  a  single  layer  of  cuboidal  cells  give  a 
certain  resem1)lance  to  the  canalicular  form  of  the  iil)ro-adenom- 
ata  of  the  breast.  The  spaces  and  channels  filled  with  nucleated 
blood  cells  suggest  the  possibility  that  we  may  be  dealing  with  one 
of  tlie  transitional  lepidomata,  originating  from  the  endothelium 
of  blood  vessels,  the  so-called  hemangio-endothelioma. 

Apart  from  the  liistological  structure,  the  tumor  was  of  inter- 
est as  having  occupied  nearly  all  the  abdominal  cavity  of  the  host ; 
its  probable  non-malignant  nature  is  suggested  by  its  slight 
pedunculated  attaclimenl  to  the  posterior  al)(lominal  wall. 
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Discussion: 

Dr.  MacCallum  :  I  saw  this  specimen  in  the  fresh  state  and  have  also 
seen  the  sections.  It  is  impossible  to  decide  definitely  as  to  the  character 
of  the  tumor  but  it  seems  safest  to  classify  it  as  a  teratoma,  especially  since 
from  its  pedunculated  manner  of  growth  it  is  obviously  benign.  There  are 
masses  of  cells  which  might  I)e  regarded  as  either  endothelial  or  epithelial. 
I  think  a  diagnosis  of  endothelioma  is  hardly  ju.stifiablc  unless  one  can  trace 
definitely  the  origin  of  the  cells  from  endothelium. 


CILIATED  CYSTS  OF  THE  CESOPHAGUS 

ALWIN    M.    PAPPENHEIMER,    M.D. 

The  first  cyst  of  the  oesophagus  described  in  this  report  was 
an  unsuspected  finding  at  the  autopsy  of  a  female  infant  aged  8 
weeks,  which  showed  no  other  lesions  of  note.  Since  it  had  been 
observed  that  the  baby  took  its  feeding's  with  difficulty,  it  is  prob- 
able that  the  cyst,  which  caused  a  distinct  narrowing  of  the 
oesophageal  lumen,  was  at  least  in  part  responsible  for  the  in- 
fant's death. 

The  cyst  measured  i8x  ii  x  7  mm.  and  was  situated  4.5  cm. 
above  the  cardia  on  the  posterior  wall  of  the  oesophagus.  The 
overlying  epithelium  was  thinned  out  and  translucent.  The  cyst 
contents  were  thin  and  colorless.  No  communication  existed 
either  with  the  trachea  or  oesophageal  lumen,  into  which  the  cyst 
bulged. 

Microscopically,  the  cyst  is  lined  with  epithelium  which  on 
closer  study  presents  some  interesting  features.  It  is  from  two 
to  four  or  five  cells  deep.  The  lowermost  cells  rest  upon  an 
indistinct  basal  membrane,  and  are  characterized  by  the  posses- 
sion of  small,  slightly  irregular,  deeply  staining  nuclei.  The 
cells  superficial  to  this  layer  are  of  several  types.  One  may  dis- 
tinguish cells  with  a  cuticular  border  and  xer\'  distinct  long  cilia. 
The  greater  portion  of  the  cy.st  cavity  is  lined  with  cells  of  this 
tyi)e.  Scattered  amongst  these,  and  occasionally  (~>pening  into 
the  cavity  of  the  cyst,  are  typical  goblet  cells,  the  nucleus  of 
which  is  compressed  to  a  crescent  lying  at  the  base  of  the  cell. 
In  addition,  there  are  a  few  larger  rounded  cells  with  clear  cyto- 
plasm and  oval  vesicular  nucleus.  Some  of  these  are  ciliated, 
others  not ;  in  either  case  they  are  readily  distinguished  because 
of  their  large  size  and  clear  ])rotoplasm,  from  adjoining  cells. 

1~he  epithelial  lining  of  the  cyst  rests  u[)on  a  l)ed  of  loose 
fibrillar  connective  tissue,  about  which  are  well-developed  bands 
of  smooth  muscle  fillers,  in  one  section,  llicre  is  found  amongst 
these,  a  cross  section  of  a  tubular  gland  lined  with  a  double  row 
of  non-ciliated  epithelium.      In  the  absence  of  serial  sections,  it 
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Avas  not  determined  whetlier  this  communicated  with  the  cyst 
cavity. 

No  other  structures  were  found  in  the  sections  examined. 
The  absence  of  plates  of  cartilage,  mucous  glands,  lymphoid  fol- 
licles and  striated  muscle  fibers  should  be  emphasized. 

The  oesophageal  epithelium  overlying  the  cyst  is  somewhat 
thinned  as  compared  with  that  at  a  distance,  but  is  not  otherwise 
abnormal. 


Fk;.  I. 
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Fig.  2. 

In  tlie  second  case,  the  cysts  were  microscopic,  and  were  dis- 
covered b}-  Prof.  ]\IacCallum  in  a  section  of  oesophagus  taken 
from  a  small  area,  the  gross  appearance  of  which  is  described  as 
follows :  "  in  the  up[>er  part  of  the  (esophagus,  at  the  level  of  the 
larynx,  there  is  a  small  ulcerated  area  about  5  mm.  in  diameter 
with  slightly  raised  pearl}-  w  liite  l)orders.  Otherwise  the  ccso])h- 
agus  is  normal." 

The  tissue  was  taken  from  a  male,  24  years  of  age,  who  died 
of  cardiac  \alvular  disease. 

The  section  shows  a  small  plaque  of  mucous  membrane  of  a 
character  wholly  different  from  that  of  the  adjacent  sqifamous 
epithelium.  It  resembles  gastric  or  duodenal  mucosa,  being  com- 
posed of  high  c\lin(lrical  e])illK'lium  lining  irregular  tubules  or 
crypts  whicli   extend   down   into   the  sul)mucosa.      The  latter  is 
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densely  infiltrated  with  lymphoid  cells  which  in  two  places  are 
aggregated  in  tlie  form  of  follicles.  The  surface  epithelium  is 
largely  descjuamated.  At  the  margin  of  the  plaque,  there  is  a 
nest  of  mucous  glands,  resembling  Brunner's  glands  in  the  duo- 
denum. The  adjoining  stratified  epithelium  at  the  edge  of  the 
plaque  stops  aljruptly  and  there  is  no  transition.  It  is  twice  as 
thick  as  the  normal  squamous  epithelium  at  a  distance  fn^n  the 
plaque,  and  is  penetrated  by  wandering  lymphoid  cells. 

Three  small  cysts  are  found  in  the  sections.  They  lie  not 
beneath  the  patch  of  mucous  membrane  but  to  either  side  of  it  in 
the  connective  tissue  of  the  oesophageal  wall.  They  are  of  rela- 
tively simple  structure.  The  somewhat  irregular  cavities  are 
lined  with  a  doul:»le  row  of  epithelium,  the  inner  cells  of  which 
are  in  most  places  distinctly  ciliated.  The  basal  row  of  cells  con- 
tains darker,  more  spherical  nuclei.  There  is  no  distinct  base- 
ment membrane.  The  cysts  are  surrounded  by  a  loose  connective 
tissue  in  which  are  many  lymphoid  cells.  They  are  scattered  and 
not  in  the  form  of  follicles.  There  is  no  proper  muscular  coat 
to  the  cysts,  as  in  the  first  case. 

Reported  cases  of  ciliated  cysts  situated  in  or  adjacent  to  the 
oesophagus  are  not  numerous.  I  have  been  able  to  find  reference 
to  but  fourteen  cases,  a  brief  summary  of  which  follows  : 

V.  WY.S.S  :  Virch.  Arch.,  1870.  li,  143. 

Adult.  Cyst,  size  of  an  apple,  situated  lYi  inches  above  the  cardia  on 
the  posterior  wall  of  the  oesophagus.  The  C3-st  was  filled  with  cloudy  fluid. 
The  epithelial  lining  was  lost.      No  communication  with  the  oesophagus. 

Zahx:  Virch.  Arch.,  1896,  cxliii,  179. 

Adult.  Cyst  26  X  18  mm.  lying  in  the  posterior  CESophageal  wall  at  junc- 
tion of  oesophagus  and  stomach.  The  cyst  was  lined  with  ciliated  epithelium 
which  was  in  part  stratified.  There  was  a  well-developed  muscular  coat,  in 
which  were  canals  and  glands.  There  was  also  a  lymphoid  infiltration,  the 
cells  in  places  being  massed  in  the  form  of  follicles.  The  derivation  of  the 
cyst  is  attributed  by  Zahn  to  a  dislocation  of  (esophageal  epithelium  during 
early  fetal  life. 

Rau,   I-'. :   Virch.  Arch.,  1898,  cliii. 

Cyst,  4  cm.  in  diameter,  located  at  the  transition  of  cardia  and  (esopha- 
gus, on  the  right  jiosterior  wall.  The  cyst  wa.s  lined  wilh  ciliated  epithelium 
of  relatively  simple  structure. 
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Trf.spe:  ^-Irh.  aus  d.  palh.-auat.  Abtteil.  dcs  hygicii.  lust,  zn  Posen  von 
Lubarsch,  Wiesbaden,  1901. 

Male  infant,  less  than  two  months  of  age.  Bilocular  cyst,  size  of 
pigeon's  egg,  situated  between  thoracic  aorta  and  oesophagus  4  cm.  above  the 
cardia.  The  cyst  did  not  communicate  with  the  lumen  of  the  oesophagus, 
but  lay  partly  within  the  oesophageal  musculature,  on  the  posterior  wall. 
Histologically,  the  cyst  was  lined  with  ciliated  epithelium,  but  contained  in 
its  wall  scattered  plates  or  "  rings  "  of  hyaline  cartilage. 

From  the  resemblance  of  the  cyst  wall  to  trachea  or  Ijronchus  Trespe 
concludes  that  the  cyst  arose  through  a  dislocation  (Abschniirrung)  of  tis- 
sue derived  from  the  fetal  fore-gut,  before  or  during  its  diflferentiation  into 
respiratory  and  oesophageal  portions. 

Kraus  :  Xotlviagcl's  Hdbclt.  d.  Spcz.  Path.,  etc.,  Erkraiikiiiigcii  d.  Miind- 
hohle  II.  d.  S[>eiscrohrc,  1902. 

Male,  25  years  of  age.  Cyst  in  anterior  wall  of  oesophagus,  at  level  of 
tracheal  bifurcation,  6x3  cm.  in  size.  The  cyst  was  filled  with  brownish 
fluid  and  lined  with  ciliated  epithelium. 

V.  Skopxik:  Inaugural  Diss.,  ^lunich,  1907. 

The  cyst  was  found  in  a  two-year  old  boy,  dying  of  diphtheria.  It 
measured  13  mm.  in  diameter,  and  was  situated  in  the  lower  part  of  the 
oesophagus,  towards  the  right  and  anteriorly.  It  contained  cloudy,  viscid 
fluid,  and  was  lined  with  rather  low  ciliated  epithelium. 

Dlrck:  Muciich.  Med.  JVocli.,  1907,  liv,  2165. 

Male  child  of  2  years  dying  of  diphtheria.  In  the  lower  part  of  the 
oesophagus  to  the  right  of  the  median  line,  there  was  found  a  cyst  the  size 
of  a  liazel  nut,  with  translucent  walls.  Sections  showed  a  continuous  lining 
of  cylindrical  ciliated  epithelium  surrounded  by  the  double  layer  of  smooth 
muscle  fibers. 

(Probably  the  same  case  as  v.  Skopnik.) 

Mohr:  Ziegler's  Beitrlige,  1909,  xlv,  325. 

Case  I. — Woman,  aged  81  years.  Two-chambered  cyst,  each  cavity  about 
the  size  of  a  walnut.  The  lower  pole  of  the  mass,  which  bulged  into  the 
pleural  cavities,  lay  about  3  cm.  above  the  cardia.  The  cyst  was  lined  for 
the  most  part  by  a  single  layer  of  high  cylindrical  ciliated  cells,  beneath 
which  there  was  a  row  of  somewhat  more  irregularly  disposed  globular  cells 
with  pale  protoplasm.  In  one  place,  there  was  found  in  tlie  wall  of  the  cyst, 
a  plate  of  cartilage,  surrounded  by  connective  tissue. 

Case  If. — Male,  28  years  old,  dying  of  pulmonary  tuberculosis.  Walnut- 
sized  cyst,  5  cm.  above  the  cardia,  on  the  left  side.  The  cyst  was  lined  with 
ciliated  epithelium,  thrown  up  into  papillary  folds.  Outside  of  the  connective 
tissue  tunica  propria  which  was  in  places  infiltrated  with  lymphoid  cells,  were 
bundles  of  smooth  muscle  fibers. 

Case  III. — Male,  aged  65  years,  dying  of  arterio-sclerosis  and  cnccpha- 
lomalacia.  One  cm.  above  the  trachea,  on  the  left  and  posterior  wall  of  the 
oesophagus,  a  cyst  measuring  3x2  cm.,  bulging  into  tlic  lumen  of  the  cesopha- 
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gus,  and  covered  by  smooth  mucous  membrane.     The  cyst  was   Hned   by   a 
simple  layer  of  cylindrical  ciliated  epithelium,  thrown  up  in  places  into  papillae. 

Staehelix-Burckhardt:  Arch.  f.   Vcrdaitttiigskr.,   1909,  xv,   584. 

Female,  9  months  old,  operated  for  spina  bifida.  Cyst  measuring 
5.8x4.5x2.5  cm.  just  above  diaphragm.  The  surface  covered  by  pleura  save 
where  the  cyst  was  in  contact  with  the  oesophagus.  The  epitheUal  lining  was 
of  variable  thickness,  in  places  consisting  of  a  row  of  simple  cuboidal  cells, 
in  other  portions  ciliated,  in  still  other  regions  presenting  definitely  the  char- 
acter of  gastric  mucosa,  with  glandular  crypts.  In  the  sub-mucous  con- 
nective tissue,  follicle-like  aggregations  of  lymphoid  cells.  There  was  a 
distinct  muscularis  mucosae,  and  muscular  layer. 

The  origin  of  the  cyst  is  attributed  to  an  early  misplacement  of  oesopha- 
geal epithelium,  including  the  anlage  of  cardiac  glands.  The  latter,  in  their 
further  differentiation,  gave  rise  to  the  gastric  mucosa. 

Kern  :  Virch.  Arch.,  1910,  cci,  135. 

Male  child  of  7  months.  On  dissecting  oesophagus  from  trachea,  a  pea- 
sized  cyst  was  discovered,  lying  in  the  tunica  adventitia  of  the  oesophagus 
at  the  level  of  the  upper  pole  of  the  thyroid.  The  cyst  was  divided  into  three 
chambers,  separated  from  each  other  by  connective  tissue  septa.  The  cyst 
was  lined  by  a  single  layer  of  ciliated  cells.  The  wall  was  composed  of  con- 
nective tissue  in  which  were  found  plates  of  hyaline  cartilage,  mucous  glands 
and  ducts  lined  with  cuboidal  epithelium.  Smooth  muscle  fibers  were  not 
found. 

Because  of  the  presence  of  cartilage  and  mucous  glands,  Kern  interprets 
the  cyst  as  an  evagination  and  subsequent  constriction  of  tissue  derived  from 
the  trachea,  and  not  from  the  oesophagus. 

Stoeber:  Ziegler's  Beitrdge,  1912,  lii,  512. 

Infant  of  3  months,  upon  which  had  been  performed  a  tracheotomy  and 
subsequent  thymectomy  for  supposed  respiratory  obstruction.  At  the  autopsy, 
there  was  found  a  pigeon-egg  sized  tumor  on  the  anterior  and  lateral  wall  of 
the  oesophagus,  extending  from  about  i  cm.  liclow  the  lower  pole  of  the 
thyroid  to  within  2  cm.  of  the  bifurcation  of  the  trachea.  The  cyst  measured 
5x3  cm.  It  lay  directly  beneath  the  mucosa  of  the  oesophagus,  and  did  not 
communicate  with  the  lumen  of  the  oesophagus  or  trachea.  On  section,  it 
was  unilocular. 

Microscopically,  the  cyst  was  lined  by  two  to  five  layers  of  epithelial 
cells,  in  part  ciliated.  There  were  occasionally  ducts  lined  wtih  cui)ical  epi- 
thelium in  the  cyst  wall.  Striated  muscle  fibers  were  found  in  places 
amongst  the  smooth  muscle  bundles  of  the  cyst  wall.  On  closer  study  of  the 
lining  epithelium  of  the  cyst,  various  types  of  cells  were  found  correspond- 
ing to  those  described  by  Schridde  as  occurring  in  the  fetal  oesophagus. 
Amongst  these,  was  a  single  group  of  very  high  cylindrical  cells,  probably 
representing  an  island  of  gastric  mucosa. 

CoKSEKi.i) :  lining.  Di.<;.';.,  Kiel,  1891    (not  acccssil)le). 
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From  the  cases  described,  it  will  be  seen  that  there  is  con- 
siderable variation  in  the  size  of  the  cysts.  The  largest  is  that 
reported  by  Kraus  which  measured  6  cm.  in  length.  The  cysts 
vary  further,  in  their  location,  several  having  been  situated  at  the 
cardia,  others  at  various  points  as  high  up  as  tlie  th^.-roid  cartilage. 
The  sites  of  predilection  seem  to  be  either  at  the  junction  of 
oesophagus  and  cardia.  or  in  the  neighborhood  of  the  tracheal 
bifurcation.  They  may  be  found  either  in  the  anterior  or  the 
posterior  wall  of  the  oesophagus.  In  none  of  the  cases  was  there 
a  communication  with  the  lumen  of  the  gut. 

As  regards  the  finer  structure  of  the  cysts,  there  appears  to  be 
considerable  uniformity  in  the  character  of  the  lining  epithelium. 
This  is  always,  at  least  in  part,  ciliated ;  it  may  be  either  in  a 
single  layer,  or  more  frequently,  there  are  two  or  more  layers  of 
cells.  In  addition  to  the  ciliated  cells,  cells  of  various  types  such 
as  occur  in  the  normal  oesophagus  during  fetal  life,  may  be  found. 
In  the  article  of  Stoeber  will  be  found  a  detailed  and  well- 
illustrated  study  of  the  different  types  of  cells  found  in  the  lining 
epithelium.  With  the  exception  of  high  cylindrical  gland  cells 
of  the  gastric  type,  all  the  forms  depicted  by  Stoeber  were  found 
in  the  writer's  case. 

The  epithelium  rests  upon  a  loose  C(^nnective  tissue  in  which 
collections  of  lymphoid  cells  may  be  found.  A  definite  basement 
membrane  is  not  noted  in  any  of  the  cases.  The  cysts  are  almost 
always  surrounded  b\-  bands  of  smooth  muscle  fibers;  only  in 
Stoel^er's  case  is  there  mention  of  striated  fibers. 

Plates  of  cartilage  are  described  in  the  cases  of  Mohr,  Trespe 
and  Kern.  Whereas  the  last  of  these  writers  for  this  reason 
believes  the  cysts  to  be  derived  directly  from  the  trachea,  Tresi)e 
and  Mohr  are  inclined  to  believe  that  the  presence  of  these 
tracheal  constituents  indicates  nierelx  a  \ery  early  separation  of 
the  tissue  from  the  oesophagus,  before  or  during  the  time  of  the 
earliest  development  of  the  respiratory  bud.  Bert  and  I^'ischer 
have  gone  a  step  further,  and  interpret  all  ciliated  resophageal 
cysts,  whether  or  not  containing  cartilage  and  mucous  glands  in 
their  wall,  as  acces.sory  lung  anlages.     They  thus  consider  them 


66  ALWIN    M.    PAPPENHEIMER 

comparable  to  the  accessory  lungs  found  in  the  pleural  cavities, 
and  occasionally  below  the  diaphragm.  They  maintain  that  the 
ciliated  epithelium  and  the  plates  of  cartilage  may  be  taken  as 
indicating  the  tendency  of  CEsophageal  tissue,  when  separated 
from  its  connections,  to  undergo  differentiation  along  the  line  of 
development  of  the  respiratoiy  system.  Stoeber,  on  the  other 
hand,  sees  in  the  ciliated  character  of  the  epithelium  merely  a 
persistence  of  the  embryonic  type  of  oesophageal  epithelium,  and 
the  other  types  of  cells  as  comparable  also  to  the  varied  forms 
into  which  the  basal  layer  is  differentiated  during  fetal  life. 

It  is  cjuite  possible  that  both  views  are  correct ;  that  in  the 
simpler  cysts,  we  are  dealing  merely  with  a  misplacement  of 
fetal  oesophageal  tissue,  whereas  in  those  cysts  the  structure  of 
which  is  complicated  by  the  presence  of  cartilage  and  mucous 
glands,  we  have  in  addition  to  a  displacement  of  oesophageal 
tissue,  a  tendency  toward  the  development  of  a  rudimentai-y  lung 
anlage.  The  fact  that  these  cartilage-containing  cysts  are  occa- 
sionally given  off  from  the  posterior-wall  of  the  oesophagus,  does 
not  negative  this  interpretation,  since  we  are  dealing  with  aber- 
rant, anomalous  structures. 

REFEREXXES : 

ScHRiDDE,  H. :  Die  Entwickelungsgeschichte  des  menschlichen  Speiserohren- 
epitheles  und  ihre  Bedeutung   fur  die  Metaplasielehre,  Wiesbaden,   1907. 

Bert  u.  Eischer:  Uber  Nebenlungen  und  versprengte  Lungenkeime.  Frankf. 
Ztschr.  f.  Path.,  191 1,  vi,  27. 


SFXONDARY  CARCINOMA  OF  THE  LIVER 

D.   S.   D.   JESSUP 

The  gross  specimen  of  the  liver  is  presented  as  of  interest  on 
account  of  the  extensive  metastases  which  it  shows.  It  was 
removed  from  a  woman  of  51  years  in  wliom  autoj)sy  showed 
lo])ular    ])ncunioiiia    and    marked    jauncHcc.      'I'he    ])riniary    new 
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growth  was  in  the  left  breast  and  was  a  small  nodule  less  than 
2  cm.  in  diameter  showing  a  scirrhous  carcinoma  accompanying 
an  adenoma.  There  had  been  a  history  of  a  lump  in  this  breast 
dating  back  some  15  years.  The  only  other  metastases  were  in 
the  axillary,  the  bronchial  and  mesenteric  nodes  near  the  head  of 
the  pancreas. 

The  liver  weighed  4,420  grams ;  was  dark  green  and  showed 
on  both  surfaces  many  yellowish  brown  areas  1.5-2.5  cm.  in 
diameter.  The  larger  ones  are  depressed  at  the  center  giving  an 
umbilicated  appearance.  They  extend  downwards  i  to  2  cm. 
and  similar  nodules  are  scattered  all  through  the  organ. 

Microscopically  the  growth  is  similar  to  that  in  the  breast. 
There  is  much  dense  connecti\'e  tissue,  and  necrosis  of  areas  of 
tumor  cells.  The  liver  cells  adjacent  to  the  nodules  are  com- 
pressed and  flattened. 


ADRENAL  REST  IN  THE  OVARY 

D.    S.    D.    JESSUP 
(From  the  Pathological  Department  of  the  Sloane  Hospital) 

The  specimen  presented  w^as  obtained  from  a  newborn  child 
at  the  Sloane  Hospital  for  Women.  Death  occurred  on  the  six- 
teenth day  and  autopsy  showed  a  Iol)ar  pneumonia  and  enip}-ema. 

Section  of  one  of  the  oxaries  shows  a  circular  group  of  cells 
lying  in  the  cortex  which  from  their  individual  structure  and 
grouping  in  cords  gives  the  pictiu'e  of  adrenal  tissue.  The  cells 
in  the  periphery  have  a  compact  round  nucleus  and  a  smaller 
darker  stained  cell  body  llian  the  cells  of  the  central  i)orli()n. 
They  lie  in  rows  or  cords,  one  to  three  cells  deep,  which  lie  paral- 
lel to  the  circumference.  Compared  with  the  suprarenal  of  a 
newborn  child  they  resemble  the  cells  of  the  zona  glomerulosa 
while  tlie  cells  of  the  central  portion  are  like  those  of  the  zona 
fasciculata.  The  cords  of  the  latter  run  in  various  directions. 
There  is  a  rich  network  of  capillaries  l\ing  between  the  cords. 

Accessorv  adrenals  are  \erv  often  found  near  tlie  uland  itself. 
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Marchand,  in  1883,  was  the  first  to  describe  them  in  the  broad 
Hgaments  and  they  are  therefore  often  spoken  of  as  Alarchand's 
adrenals.  Different  writers  have  noticed  their  presence  in  males 
in  the  rete  testis,  between  the  rete  testis  and  the  epididymis,  in  the 
paradidymis  and  along  the  cord,  and  in  females,  in  the  ovaries,  on 
the  tube,  and  in  the  broad  ligament.  Adrenal  tissue  has  also 
been  found  along  the  spermatic  and  ovarian  veins  and  in  the  retro- 
peritoneal tissue  below  the  lower  pole  of  the  kidney.  Broman 
{Nonnalle  nnd  abiwnnale  Enfwicklung  dcs  Menschcn)  thinks 
that  most  of  the  cases  described  as  adrenal  remnants  in  the  ovaries 
are  where  cells  of  shrunken  corpora  lutea  are  taken  for  adrenal 
cells  and  Schickele  has  shown  that  so-called  adrenal  nodules  on 
the  tubes  are  nierely  collections  of  peritoneal  epithelium. 

In  newborn  children  they  have  been  described  by  Rieliinder 
as  occurring  in  the  broad  ligament  in  3  out  of  16  cases  examined. 

These  adrenal  "  rests"  may  go  on  to  the  formation  of  tumors 
in  the  ovaiy  and  are  therefore  of  interest  in  certain  types  of 
ovarian  new  growths.  Such  tumors  have  been  described  by 
Peham  and  Von  Wilier. 

Discussion: 

Dr.  Fr.\xk:  I  think  that  one  might  discuss  Dr.  Jessup's  specimen  and 
the  cyst  of  the  oesophagus  reported  by  Dr.  Pappenheimer  together.  They 
both  occurred  in  new-born  children.  It  appears  to  me  that  very  Httle  system- 
atic attention  has  been  paid  to  the  fetal  "  rests  "  in  different  organs.  The 
only  man  who  has  classified  and  reported  a  large  number  of  cases  is  Robert 
Meyer.  He  has  been  paying  strict  attention  to  these  evidences  of  fetal 
"  rests  "  for  a  number  of  years.  His  last  article  reported  some  400  cases  of 
different  fetal  "  rests  "  which  he  had  found  in  different  portions  of  the  body, 
most  of  them  in  the  female  genital  tract,  and  some  oesophageal  "  rests."  He 
has  had  so  many  specimens  that  he  has  been  able  to  make  a  very  good  attempt 
at  definite  classification. 

An  adrenal  "rest"  in  the  ovary  apparently  is  a  very  rare  condition.  I 
personally  have  never  seen  one.  In  examining  the  specimen  I  do  not  think 
that  there  is  any  question  as  to  its  interpretation.  It  might  afford  an  explana- 
tion for  certain  tumors  seen  in  the  adult  which  are  usually  classified  as  tera- 
tomas. The  cells  found  in  these  tumors,  classified  as  carcinoma  and  sarcoma 
according  to  the  distribution  of  the  stroma,  certainly  are  strikingly  like  those 
in  this  adrenal  "  rest,"  and  while  the  tumors  in  the  adult  do  not  correspond 
to  hypernephroma,  certain  portions  of  these  tumors  regularly  bear  a  certain 
resemblance  to  them.  The  cystic  cesophageal  "  rest  "  bears  out  what  Robert 
Meyer  has   said   in   connection   with   the    10  or    12   specimens   wliich   showed 
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displacement  or  fetal  irregularities  in  formations  in  the  oesophagus.  In  most 
instances  he  found  cardiac  glands  included  in  the  displacement.  While  these 
finds  are  exceptional  they  are  of  extreme  importance  in  relation  to  tumor 
formation  in  the  various  organs. 

Dr.  AIacCallum  :  I  have  been  struck  by  the  very  marked  umljilications 
in  the  nodules  in  the  liver  in  Dr.  Jessup's  case  of  secondary  carcinoma.  The 
explanation  of  the  umbilication  is  evident  upon  making  sections  of  one  of 
these  nodules,  for  it  is  found  that  many  of  the  tumor  cells  in  the  central 
part  are  necrotic  while  the  stroma  remains  in  that  situation  and  is  able  to 
contract  and  pull  down  the  surrounding  tissue  into  a  dell. 


THE  WASSERMAXX  REACTIOX  IX  CAXCER 

FREDERICK    J.     FOX 

Dr.  Fox  reported  the  results  of  212  \\'assermann  reactions 
done  on  patients  suffering  from  cancer.  Only  two  cases  in  the 
series  gave  a  positi\-e  reaction,  one  gi\"ing  a  +  +  +  -  the  other 
being  weakly  positive.  Cases  from  which  a  history  of  lues  could 
be  obtained  were  excluded  from  the  series. 

The  following  table  shows  210  cases  of  various  kinds  of 
tumors,  all  of  which  gave  negative  results. 


16 

7 


Epithelioma  of 

Lip    

Check 

Chin    : I 

Scalp 2 

Ear   5 

Nose   6 

Back  I 

Penis    2 

Eye   5 

Hand    I 

\'agina  .3 

49 

Carcinoma  of 

Breast 50 

L'tcrus    12 

Abdominal  viscera  12 

Stomach    i 

Glands  of  neck  3^ 

Tongue    21 

Kcctum    5 

141 


Sarcoma  of 

Face   3 

Breast i 

Scalp I 

Neck   2 

Back    I 

Thigh    3 

Testes    2 

Mastoid   i 

Eye    I 

Sarcomatosis    2 

17 


(ilioma  of  brain   i 

Malignant  papilloma   of  tongue...    I 
Papilloma  of  chest   r 
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The  two  following  cases  gave  positi\e  reactions :  (  i )  An  un- 
married girl,  21  years  of  age,  a  domestic.  At  12  years  of  age  a 
"  corn "'  appeared  on  her  right  heel.  She  cut  it  off  several  times 
but  it  always  returned.  At  18  years  of  age  she  had  x-ray  treat- 
ment, and  during  the  following  two  years,  two  operations.  Two 
months  before  coming  to  the  Skin  and  Cancer  Hospital  a  second 
tumor  appeared  on  the  inner  side  of  the  right  leg.  and  shortly 
afterwards  a  third  appeared  in  the  right  groin.  On  admission  to 
the  hospital  the  W'assermann  reaction  was  strongly  positive  in  the 
blood  serum.  One  month  later  it  was  found  to  be  still  positive 
and  an  intravenous  injection  of  <;al^arsan  was  given  with  ap- 
parently no  result.  A  section  was  then  removed  from  the  orig- 
inal tumor  and  a  diagnosis  of  sarcoma  made.  Six  weeks  after 
the  administration  of  the  salvarsan  the  Wassermann  was  negative. 

(2)  The  second  case  was  that  of  a  sailor  58  years  of  age, 
with  a  very  extensive  recurrent  cancer  of  the  tongue  and  cen'ical 
glands.  The  \\'assermann  reaction  ten  weeks  after  operation 
was  weakly  positive.  The  patient  at  this  time  was  anemic,  was 
running  a  subnormal  temperature,  and  was  very  weak.  He  had 
given  a  history  of  gonorrhoea,  but  denied  the  knowledge  of  luetic 
infection. 

There  was  no  means  in  either  case  of  proving  or  disproving 
the  reaction  given  by  the  blood. 

Discussion: 

Dr.  Park  :  I  asked  Dr.  MacNeal,  who  has  charge  of  the  Wassermanns 
in  the  Research  Laboratory,  about  this  question  and  he  said  that  he  did  not 
think  that  we  had  diagnosed  any  case  of  cancer  as  sj^phiHs. 

Dr.  Norris  :  About  two  or  three  weeks  ago  Dr.  Longcope  in  a  meeting 
at  the  Academy  of  Medicine  said  that  at  the  Presbyterian  Hospital  25  to  30 
per  cent,  of  the  patients  gave  positive  Wassermanns.  At  Bellevue  we  found 
that  40  per  cent,  of  the  patients  admitted  to  the  wards  of  Dr.  Biggs  gave 
positive  Wassermanns.  This  gives  a  percentage  of  patients  with  positive 
Wassermanns  of  between  25  to  40  per  cent,  of  cases  admitted  without  any 
relation  to  the  clinical  diagnosis.  The  inference  is  that  among  this  number 
there  must  be  some  cases  of  cancer. 


IXFLUEXXE  OF  PROTEIN  CONTEXT  ON  ABSORP- 
TION OF  ANTIBODIES  IN  SUBCUTANEOUS 
INJECTIONS 

WM.   IT.   PARK,  L.   W.   FAMULENER  AND  E.   J.  BANZHAF 

Diphtheria  and  tetanus  antitoxins  are  supplied  in  this  country 
most  commonly  in  the  form  of  the  refined,  concentrated  or  glob- 
ulin preparation.  These  antitoxic  preparations  contain  that  frac- 
tion of  the  scrum  protein  designated  pseudoglobulin.  In  the 
actively  immunized  horse  the  antitoxins  are  most  intimately  asso- 
ciated with  the  pseudoglobulin,  and,  by  the  process  of  "  salting 
out,"  may  be  separated  with  it  from  the  other  proteins,  such  as 
all)umin,  euglobin,  etc.  By  the  most  approved  methods,  a  con- 
centrated preparation  of  diphtheria  antitoxin,  for  instance,  may 
be  prepared  containing  2,000-3,000  units  per  cubic  centimeter 
with  a  protein  (pseudoglobulin)  concentration  of  18-20 per  cent. 
starting  with  an  original  serum  containing  400-600  units  and  a 
protein  content  of  8-9  per  cent.  This  means  of  concentration  not 
only  greatly  reduces  the  volume  as  compared  with  the  original 
antitoxic  serum,  Ijut  at  the  same  time  apparently  removes  certain 
deleterious  substances  which  are  present  in  the  whole  serum. 
Clinical  experience  has  shown  that  serum  reactions  are  less  fre- 
quent in  patients  receiving  the  refined  antitoxin  than  in  those 
who  have  had  the  whole  serum  i)roduct. 

In  the  successful  treatment  of  diphtheria  for  example,  it  is  a 
well  recognized  fact  that  the  specific  antitoxin  should  reach  the 
general  circulation  in  a  high  concentration  as  quickly  as  possible 
after  the  onset  of  the  disease.  The  injection  of  the  antitoxin 
directly  into  the  blood  stream  naturally  meets  such  re{|uire- 
ments,  but  owing  to  the  technical  difiiculties  encountered  this 
method  is  not  commonly  employed  by  the  practitioner.  Instead, 
the  subcutaneous  injection  is  the  means  of  administration  in  gen- 
eral use.  In  connection  with  the  subcutaneous  method  of  admin- 
istration, the  question  has  risen,  "  Does  the  highly  concentrated 
antitoxic  preparation  v.ith  its  greatly  increased  protein  content 
prove  e(|ually  efficacious  when  comi)arcd  with  a  larger  volume  of 
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serum  of  lower  protein  concentration,  but  containing  an  equal 
number  of  units?"  The  rate  and  degree  of  absorption  of  the 
antitoxin  from  the  subcutaneous  tissues  may  be  greatly  hindered 
by  the  high  concentration  of  colloid  (protein).  This  cjuestion 
becomes  of  special  interest  in  connection  with  certain  commer- 
cial preparations  of  concentrated  antitoxin  containing  a  very 
high  percentage  of  protein. 

A  series  of  comparative  experiments  were  undertaken  by  us 
in  order  to  test  the  question  of  absorption  of  antitoxin  in  different 
protein  concentrations.  The  first  experiments  were  performed 
upon  goats.  Nine  animals,  which  were  divided  into  groups  of 
three  animals  each,  of  approximately  equal  weight,  were  selected 
for  the  tests.  Each  animal  received  10,000  units  of  diphtheria 
antitoxin  by  subcutaneous  injection  in  the  lower  abdominal  region. 
The  antitoxin  w-as  incorporated  with  different  amounts  of  protein 
(pseudoglobulin),  and  sufficient  NaCl  was  added  to  make  isotonic 
(0.8  per  cent. )  ;  together  these  substances  in  each  combination  will 
be  expressed  in  percentage  of  total  solids.  Different  volumes  of 
the  mixtures  also  were  used  in  the  injections.  Two  groups  of 
three  animals  each  were  done  in  duplicate ;  one  group  averaged 
slightly  heavier  in  weight  than  the  other.  In  each  group,  one 
animal  received  a  volume  of  2.7  c.cm.  containing  30  per  cent, 
solids;  a  second  animal,  10  c.cm.  volume,  3aper cent,  solids,  while 
the  third  received  10  c.cm.  \-olume  with  onlv  7.5  per  cent,  total 
solids.  As  mentioned  above  each  mixture  contained  10,000  units 
of  diphtheria  antitoxin,  and  in  the  cases  just  cited  were  injected 
in  one  place  only.  The  injections  into  the  third  group  of  three 
animals  were  varied  from  the  preceding  in  that  a  30  c.cm.  xolume 
containing  30  per  cent,  solids  was  substituted  in  the  series  for 
the  2.7  c.cm.  injection,  while  the  other  injections  were  quite  the 
same.  Rut  instead  of  injecting  in  one  place,  the  dose  was 
equally  distributed  in  three  places  in  each  animal.  Blood  samples 
taken  from  each  animal  at  intervals  after  the  injection  had  the 
.serum  rcmoxcd  In-  clotting  out,  and  the  antitoxic  value  of  each 
was  determined  for  tlie  following  periods:  18,  36,  48,  y2  and  96 
hours.     As  a  ])asis   for  com])arison  the  antitoxic  value  in  units 
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per  c.cm.  was  computed  relati\-e  to  an  animal  weighing  50  lbs. 
and  the  results  tabulated  as  shown  in  Table  I. 

TABLE  I 
Goats  {Subcttta)icoits  Injection) 


10.000  Units  Diphtheria  Antitoxin. 


Solids,  30  per  cent. 
(Protein,  29.2  per  cent.  -|-  XaCl,  0.8  per  cent.). 


Number i  H. 

Weight 68  lb. 

Volume  injected  ■  30  c.c. 

Places  injected .  .  ■      3 

After  injection .  .  •    units 
18  hrs.  7.82 

36  hrs.  10.2 

48  hrs.  10.2 

72  hrs.  8.84 

96  hrs.  I    6.8 


2  H.  '  3  H. 
60.51b.  57  lb. 

lOC.C.     lOC.C 


3 
units 
7.86 
9.07 
8.47 
8.47 
6.05 


I 

units 

6.8 

8.83 

9.12 

9.12 

7.41 


4H. 

47.51b. 

lOC.C. 

I 

units 

57 
7.6 
7.6 
7.6 
5-7 


5  H. 
'54lb. 
2.7C.C 
I 

units 

8.37 
8.64 
8.91 
8.64 
7-56 


6  H. 

46.51b, 

2.7C.C, 

i      I 

I  units 
5-5« 

I  6.97 
716 
6.51 
6.51 


.Solids,  7.5  per  cent. 
(Proteins,  6.7  per  cent. 
+  NaCl  o.S  per  cent.). 


I  L. 

^-i-Slb. 

lOC.C. 

3 

units 

8.22 

10.72 

10.01 

9-65 
7.86 


2  L. 
5olb. 

lOC.C. 

I 

units 

8.75 
9.0 

8.5 
8.0 
6.0 


I  3L. 
481b. 

lOC.C. 

I 

units 

7.68 

8.4 

7.92 

7.2 

7.2 


The  antitoxic  unit  strength  was  first  estimated  between  points  of  0.25 
units  difference.  In  correcting  the  figures  to  a  uniform  goat  weight  (50  lbs.) 
the  figures  show  apparently  more  accurate  estimation. 

TABLE   II 
Men  {Subcutaneous  Injections) 


10,000  Units  Diphtheria  Antitoxin 

Injected  in  One 
Place 

Solids,  18  Per  Cent. 

(Protein,  17.2  Per  Cent.-)- NaCl, 

0.8  Per  Cent.) 

Solids,  9  Per  Cent. 

(Protein,  8.2  Per  Cent.-)- NaCl, 

0.8  Per  Cent. 

Subject 

Weight 

R . 

180  lbs. 

S . 

260  lbs. 

J • 

125  lbs. 

F . 

138  lbs. 

\'olume  ijn- 

jected  

After   injec- 

4.5 C.C. 

4.5  C.c. 

9  c.c. 

9  c.c. 

tion. 

3  hrs. 

0.45  units 

0.52—  units 

0.12+  units 

0.27+  units 

6   " 

9    " 

^■^    '' 
48    " 

96    " 

0.72     " 
1. 17     " 
2.70     " 
315     " 
3-15     " 

0.91          " 
1.04 

3-38         " 
4-03 
4.29 

0.25 

0.31 
0.93 

2.0            " 
2.0+        " 

0.55 
0.82 
1.86 

2.76         " 
2.76-      " 

The  unit  value  of  each  serum  sample  in  this  table  has  been  computed  to  a 
standard  weight  of  100  lbs.  for  purpose  of  direct  comparison. 


Owing  to  indi\  idual  irregularities  in  absorption,  the  average 
\alues  were  taken  for  all  the  animals  which  received  antitoxin 


74         WM.    H.   PARK,  L.   W.    FAMULEXER  AND  E.   J.    BANZHAF 

with  low  solid  content,  and  for  those  which  received  antitoxin 
with  high  solids,  then  comparisons  were  made  between  the  two 
series.  It  was  found  that  the  degree  of  absorption  was  greater 
for  the  low  solid  content  mixtures  throughout,  especially  the  first 
period  (i8  hrs.)  in  which  it  was  approximately  15  per  cent, 
higher;  this  difference  gradually  diminished  so  that  at  the  36th 
hr.  period,  it  was  less  than  5.5  per  cent. ;  at  48  hrs.  2."]  per  cent. ; 
at  yz  hrs.  1.3  per  cent,  but  at  96  hrs.  5  per  cent. 

Shortly  after  our  work  was  first  started,  a  report  of  an  inves- 
tigation on  the  same  subject  by  \\'album  appeared  from  the 
Danish  Government  Serum  Institute.  He  drew  the  conclusion 
that  a  high  protein  content  retarded  the  absorption  of  antibodies, 
and  considered  the  use  of  concentrated  antitoxin  objectionable 
from  this  standpoint.  He  bases  his  conclusions  upon  a  series  of 
experiments,  carried  out  upon  rabbits  with  B.  Coli  agglutinins, 
derived  from  both  goats  and  rabbits.  After  completing  the 
series  of  experiments  upon  the  goats,  we  decided  to  do  similar 
experiments  upon  rabbits  using  a  specific  agglutinin,  thus  taking  a 
different  type  of  antibody  and  another  species  for  test  animal, 
then  compare  our  results  with  those  of  Walbum.  A  specific  ag- 
glutinin for  B.  typhosus,  derived  from  an  immunized  horse,  was 
fractionated  and  the  pseudoglobulin  separated  with  a  portion  of 
the  agglutinin;  this  after  dialysis  was  further  concentrated  in  a 
desiccator  over  H2SO4  at  36^-37°  C.  The  concentrated  product 
contained  20  per  cent,  solids,  including  0.8  per  cent.  NaCl,  and 
had  double  the  agglutinating  value  of  the  original  agglutinating 
serum.  The  original  agglutinating  serum  contained  9.88  per 
cent,  total  solids,  lliree  groups  of  three  animals  each  were 
given  subcutaneous  injections  in  one  place  (over  the  abdomen)  as 
follows:  (i)  16  c.cm.  original  agglutinating  serum  (low  solids)  ; 
(2)8  c.cm.  \-olume,  cone,  agglutinin  preparation  (high  solids)  ; 
(3)  16  c.cm.  \-olunie,  composed  of  8  c.cm.  cone,  agglutinin  prepa- 
ration +  8  c.cm.  normal  pseudoglobulin  containing  the  same 
percentage  of  total  solids.  Bleedings  were  made  at  intervals 
after  injection,  and  llic  usual  (|uantitati\-e  tests  for  agglutinins 
were  made  upon  tlic  clotted  out  serum.     In  tliosc  animals  wliicli 
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received  the  concentrated  preparation,  a  local  reaction  occin-red 
at  the  point  of  injection  followed  by  infiltration,  and,  in  several 
animals,  a  necrosis  of  the  surrounding  tissues.  As  is  evident, 
this  reaction  greatly  disturbed  the  normal  absorptive  function. 
However,  it  may  be  of  interest  to  note  that  when  the  results  of 
the  tests  were  averaged  for  each  of  the  three  groups  and  curves 
plotted,  they  roughly  paralleled  each  other;  each  group  simply 
showing  different  degrees  of  absorption.  The  first  group  of 
animals  which  received  the  original  agglutinating  serum  gave 
only  a  slight  local  reaction  and  showed  the  highest  degree  of 
absorption  of  the  specific  agglutinin.  The  second  group  which 
received  8  c.cm.  of  the  cone,  preparation  showed  less  absorption 
throughout,  while  the  third  group  with  the  i6  c.cm.  volume  high 
solids,  was  still  lov.'er.  These  results  would  indicate  that  an  in- 
filtration about  the  injected  area  must  also  be  an  important  factor 
in  retarding  the  absorption  of  antibodies. 

A  third  series  of  tests  were  carried  out  upon  normal  men. 
Two  men  received  subcutaneous  injections  of  4.5  c.cm.  diph- 
theria antitoxin  containing  10,000  units  and  18  per  cent,  of 
total  solids.  Two  men  were  given  the  same  dose  of  antitoxin 
(10,000  units)  to  which  an  equal  volimie  of  physiological  salt 
solution  had  been  added,  thus  doubling  the  volume  (9  c.cm.)  and 
reducing  its  percentage  of  total  solids  one  half.  The  dose  was 
injected  subcutaneously  in  one  place.  Bleedings  were  taken  at 
definite  intervals  after  the  injection.  The  antitoxin  content  was 
determined  for  each  blood  sample,  then  the  unit  value  per  cubic 
centimeter  was  computed  to  a  standard  weight  (100 lbs.)  for 
comi)arative  purposes.  These  results  are  shown  in  Table  II. 
In  these  experiments  it  was  found  that  the  degree  of  absorption 
was  greater  in  the  men  who  received  the  concentrated  preparation. 
These  results  do  not  accord  with  those  derived  from  the  animal 
experiments.  Considerable  variation  of  weight  existed  between 
the  different  men,  the  extremes  were  125  lbs.  and  260  lbs.  The 
weight  factor  or  other  individual  characteristics  possibly  influenced 
the  above  result ;  the  larger  men  received  the  concentrated  prepa- 
ration.     Similar  experiments  are  being  carried  out  at  the  present 


76         WM.   H.   PARK,  L.    W.    FAMULENER  AND  E.   J.   BANZHAF 

time  upon  men  with  a  view  of  gaining  more  information  upon 
the  weight  factor,  etc. 

The  resnhs  obtained  from  our  experiments  upon  animals 
(goats)  and  upon  men,  with  diphtheria  antitoxin  administered 
with  high  and  low  protein  concentration,  would  indicate  that  ab- 
sorption from  the  subcutaneous  tissues  is  variable.  The  absorp- 
tion is  not  greatly  influenced  by  the  amount  of  protein  present 
unless  other  factors  such  as  inflammatory  changes  enter;  the 
individual  factor  apparently  plays  an  important  role  in  the  result. 
\\'e  must  conclude  that,  from  the  standpoint  of  rate  and  degree 
of  absorption,  the  refined  concentrated  antitoxin  preparation  is 
practically  equal  to  the  whole  serum  product  while  in  several 
other  respects,  it  is  superior. 

Note. — Since  the  above  was  written  more  data  have  been  acquired  upon 
the  question  of  antitoxin  absorption  in  man.  Two  of  the  subjects,  one  large 
and  one  small,  were  selected  from  the  group  and  used  in  the  series  shown  in 
Table  II.  About  nine  weeks  after  their  first  injection  each  one  received  a 
second  subcutaneous  injection  (in  one  place)  of  10,000  units  of  diphtheria 
antitoxin  from  the  same  lot  as  used  in  the  first  series  of  tests.  But,  in  this 
case  the  smaller  man  instead  of  the  larger  received  the  4.5  c.c.  volume  of  18 
per  cent,  totals  solids  preparation  while  the  larger  man  received  9.0  c.c.  of  the 
9  per  cent,  totals  solids  preparation.  Blood  samples  were  taken  from  each 
and  the  antitoxic  content  of  the  serum  was  determined.  Upon  comparison, 
it  was  found  that  the  absorption  of  antitoxin  in  each  case  corresponded  very 
closely  to  the  results  shown  in  the  first  test.  Therefore,  it  would  appear  that 
the  question  of  absorption  in  man  is  independent  of  the  percentage  of  protein 
present  (within  above  limits),  but  is  an  individual  characteristic  depending 
upon  the  suliject  receiving  the  injection. 

Discussion: 

Dr.  Wads  worth  :  I  should  like  to  ask  Dr.  Famulener  if  his  experiments 
would  show  any  difference  in  the  length  of  time  that  the  antitoxin  was  found 
in  tlie  blood  after  the  injection,  and  whether  the  antitoxin  persisted  longer 
in  one  instance  than  in  the  other? 

Dr.  Park:  There  are  a  few  interesting  points  which  T  should  like  to 
touch  upon.  When  Wall)um  reported  his  work  from  Madsen's  Laboratory, 
which  apparently  proved  that  refined  and  concentrated  antitoxin  was  much 
less  absorbed  than  the  untreated  serum  I  carefully  studied  the  report  to 
weigh  the  proof.  First,  it  came  out  clearly  that  Walbum  had  selected  his 
rabl)its  so  as  to  l)ring  them  together  in  sucli  a  way  as  to  get  a  good  contrast. 
When  one  changed  the  ral)bits  around  one  ol)taine(l  a  different  impression. 
It   is   true,   liowever,   that    the   ra!>bits   receiving   concentrated   serum    had   the 
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least  amount  of  agglutinin  in  the  blood.  He  used  goat  serum  coli  agglutinin 
in  a  rabbit  and  from  that  drew  the  very  important  and  practical  conclusion 
that  concentrated  horse  serum  antitoxin  should  not  be  used,  which  is  quite 
an  assumption. 

Before  we  used  the  concentrated  antitoxin,  we  tested  it  on  human  beings. 
We  found  that  absorption  took  place  at  least  about  as  readily  as  with  that 
which  had  not  been  concentrated.  The  charts  on  the  wall  show  the  absorp- 
tion curve  in  a  number  of  cases  injected  subcutaneously,  the  time  for  com- 
plete absorption  being  three  to  four  days. 

r  should  like  to  emphasize  the  point  that  in  refining  antitoxin  the  elimina- 
tion of  albumins  and  globulins  allows  the  same  protein  content  in  the  blood 
with  double  the  concentration  of  the  units  of  antitoxin. 

Dr.  Famulexer:  I  should  like  to  say  in  reply  to  Dr.  \\'adsworth's  ques- 
tion that  we  had  not  followed  out  in  the  normal  men  the  persistence  of  anti- 
toxin in  the  blood  after  injection  any  further  than  96  hours.  For  instance, 
the  men  at  96  hours  after  injection  were  running  about  the  level  with  the  48 
hour  test  so  that  an  estimate  of  the  antitoxin  content  of  the  blood  was  high- 
est about  the  end  of  the  third  day  and  then  slowly  declined. 

Dr.  Park  :  We  found  that  when  there  was  a  local  inflammatory  reaction 
the  serum  was  held  back  and  became  absorbed  later.  Toward  the  later  days 
the  antitoxin  content  of  the  blood  in  the  cases  of  slow  absorption  fell  less 
rapidly  than  in  those  in  which  there  was  rapid  absorption,  so  that  the  original 
difference  between  the  two  sets  of  cases  was  lessened. 


INFLUENCE  OF  TEMPERATURE  AND   FLUID 

MEDIUM   ON   THE   DURATION   OF   LIFE 

OF   TISSUES   REMOVED   FROM   THE 

ANIMAL    BODY 

ROBERT   A.    LAMBERT 

(From  the  Department  of  Pathology  of  the  College  of   Physicians  and 
Surgeons,  Columbia  University.) 

A  year  ago  I  reported  to  the  Society  the  resiihs  of  studies  on 
the  effect  of  cold  upon  animal  tissues,  in  which  the  method  of  cul- 
tivating tissues  in  ^•ilro  was  used  for  testing  the  survival  of  cells 
after  exposure.  It  was  shown  that  chick  tissues  live  for  several 
days  at  temperatures  just  above  the  freezing  point  of  the  tissue. 
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and  that  they  survive  lower  temperatures  associated  with  freez- 
ing for  from  a  few  minutes  to  several  hours,  the  time  depending 
upon  the  depth  of  the  temperature.  It  was  concluded,  in  brief, 
that  the  effect  of  temperatures  below  the  freezing  point  of  the 
tissue  (about  — 7°  C.)  is  dependent  on  two  factors,  depth  of 
temperature  and  duration  of  exposure. 

Recently,  we  have  been  studying  more  especially  the  duration 
of  life  of  tissues  kept  in  several  kinds  of  fluid  medium  at  various 
temperatures  between  the  freezing  point  and  body  temperature, 
with  the  object  of  determining  the  optimum  conditions  for  pre- 
serving tissues  outside  the  body  in  a  state  of  so-called  latent  life. 

In  regard  to  the  influence  of  fluid  medium,  the  experiments 
have  shown  that  there  is  no  appreciable  difference  in  the  length 
of  life  of  cells  preserved  in  nomial  salt  solution,  Ringer's  solu- 
tion, blood  serum  and  blood  plasma, — all  isotonic  media.  In 
these  studies  the  tissues  were  kept  at  0°  and  -|-  6°. 

It  occurred  to  us  that,  although  it  was  found  that  the  kind  of 
medium  was  a  matter  of  indifference,  the  quantity  of  fluid  in  pro- 
portion to  tissue  might  be  of  importance ;  a  large  quantity  allow- 
ing a  dilution  of  the  waste  products  of  cell  metabolism.  Small 
fragments  of  tissue  were  therefore  placed  in  dishes  containing 
50—100  c.cm.  of  Ringer's  solution ;  entire  embryos  were  put  into 
other  dishes  with  just  enough  Ringer's  solution  to  cover  the  sur- 
face of  the  tissue.  Pieces  of  tissue  taken  from  botJi  dishes  for 
cultivation  in  blood  plasma  at  incubator  temperature  showed  that 
there  was  practically  no  difference  in  the  duration  of  life  under 
the  two  conditions;  indeed,  if  any  difference  was  observed  it  was 
in  favor  of  the  tissue  presented  with  the  smaller  quantity  of 
fluid,  instead  of  the  larger,  as  our  working  hypothesis  might  ha\-e 
led  us  to  expect. 

The  effect  of  temperature  on  the  duration  of  life  of  tissues  in 
vitro  was  found  to  be  very  definite.  The  tissues  were  ])reserved 
in  small  pieces  in  hanging  drops  of  blood  plasma  at  — 6".  0°, 
+  6°,  -f"  15'',  -[-22°.  After  varying  periods  up  to  eighteen  days 
the  j)ieces  were  transferred  to  fresli  drops  of  blood  plasma  and 
incubated  at  body  tem])erature.  1lie  following  table  shows  how 
long  the  tissues  sur\'i\-cd  at  the  diffcrcnl  tem])craturcs. 
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Temp.  Duration  of  life. 

—  6°  C.  5-7    days. 

0°  7-10  days. 

-j-    6°  Ii-i8days. 

-|-  15°  9-12  days. 

-(-  22°  8-10  days. 

It  is  seen  then  that  at  +  6°  the  tissues  survive  longest,  much 
longer  than  at  — 6°,  a  temperature  just  above  the  freezing  point 
of  the  tissue.  Remembering  that  tissues  when  frozen  survive 
for  only  a  short  time,  a  few  hours  at  most,  a  curve  plotted  to  show 
the  effect  of  temperature  on  the  survival  of  chick  tissues  would 
show  first  a  sharp  rise,  then  a  gradual  incline,  then  a  slow  decline. 
A  second  rise  may  be  added  if  we  extend  the  curve  to  include 
temperatures  around  that  of  the  body  (30^-40° )  at  which  cells 
live  in  a  state  of  active  life  and  growth. 

The  fact  that  tissues  of  the  chick  and  rat  embryo  may  be 
better  preserved  at  a  temperature  of  -\-  6°  than  at  lower  tempera- 
tures is  of  biological  interest,  but  may  be  also  of  practical  impor- 
tance in  that  it  has  an  application  in  the  preservation  of  tissues 
for  surgical  transplantation. 

Discussion: 

Dr.  Ewixg:  In  view  of  the  fact  that  Ehrlicli  has  sliown  that  mouse 
carcinoma  cells  are  still  inoculahle  after  an  exposure  to  extremely  low  tem- 
peratures it  seems  to  me  that  inoculation  into  animals  affords  a  better  test  of 
the  survival  of  cells  than  does  the  method  of  tissue  cultivation  in  vitro. 

Dr.  Park  :  A  rather  interesting  observation  on  these  lines  with  vaccine 
virus  is  that  it  remains  active  longer  when  kept  at  freezing  point  and  below 
than  at  temperatures  above  freezing.  It  has  kept  viable  for  more  than  one 
year  when  kept  at  a  temperature  about  —  15°  C. 

Dr.  Wadsworth  :  The  comparatively  short  viability  Dr.  Lambert  found 
between  20  and  22°  C.  is  of  special  interest.  A  similarly  brief  viability  may 
be  seen  among  the  bacteria.  When  the  bacterial  cell  is  exposed  to  tempera- 
tures just  below  the  thermal  limits  of  growth  it  is  destroyed  more  rapidly 
than  it  is  at  lower  temperatures.  For  example,  the  pneumococcus  in  culture 
is  short-lived  and  undergoes  early  autolysis  and  this  is  especially  marked  just 
above  and  below  its  thermal  limits  of  growth.  Apparently,  when  cell  growth 
ceases  the  cellular  enzymes  continue  their  destructive  and  autolytic  activities. 
At  lower  temperatures  these  enzymes  arc  inhibited. 

Dr.  Lambkrt:  In  reply  to  Dr.  Ewing's  remark,  I  will  say  that  in  these 
studies  tumor  tissue  was  not  used.  However,  in  other  studies  in  which  rat 
and  mouse  tunvjr  tissues  were  used,  and  in  which  botli  animal  inoculations 
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and  tissue  cultures  were  employed  as  tests  of  viabilit}-,  it  has  been  found 
that  the  results  with  the  two  tests  correspond  rather  closely.  I  might  say, 
further,  that  it  is  very  doubtful  if  the  striking  resistance  to  cold  observed  by 
Ehrlich  in  a  single  mouse  carcinoma  will  be  noted  in  every  transplantable 
mouse  and  rat  tumor. 


PANCREATIC  FERMENTS  IN  INFANTS  IN  ACUTE 
INTESTINAL    INDIGESTION 

ALFRED    F.    HESS,    M.D. 

In  a  former  communication  v.'hich  considered  the  pancreatic 
secretions  in  chronic  mahiutrition  in  infants  it  was  found  that 
the  various  ferments  of  the  pancreas  are  normally  secreted  even 
in  advanced  instances  of  marasmus  or  atrophy.  In  the  present 
study  of  an  acute  disease,  acute  intestinal  indigestion,  or  alimen- 
tary intoxication,  which  was  carried  out  also  by  the  direct  method, 
by  the  use  of  the  duodenal  catheter,  the  lipase  was  found  de- 
ficient, altliough  the  two  other  pancreatic  ferments  were  present 
in  considerable  amount.  The  deficiency  of  lipase  seemed  to  be 
to  some  degree  characteristic  of  this  disturbance;  it  is  not  a  gen- 
eral characteristic  of  all  febrile  conditions,  and  was  not  met  with 
in  pneumonia  or  empyema.  It  is  possible  that  the  lack  of  lipo- 
lytic activity  in  this  disease  should  be  correlated  with  the  clinical 
manifestation  of  fat  intolerance,  and  the  metabolic  studies  show- 
ing a  deficient  absorption  of  fat. 


MIXED  TUMOR  OF  THE  UTERUS 

D.   S.  JESSUP 
(From  the   Pathological   Department  of  the   Hahnemann   Hospital.) 

Tumors  of  the  mixed  type  occurring  in  the  uterus  have  been 
reported  by  a  number  of  observers.  Our  best  treatise  on  the 
subject  is  that  of  \\'ihns  who  in  1903  in  his  monograph  on 
mixed  tumors  reviewed  the  Hterature  of  the  subject  and  collected 
a  series  of  cases  dating  back  to  1867.  These  had  been  reported 
under  various  names  mostly  as  sarcomata,  some  as  malignant 
polypi,  but  all  showed  more  than  one  type  of  cells. 

The  case  of  Wilms  was  a  tumor  of  the  cervix  of  polypoid 
form.  Microscopical  examination  showed  areas  resembling 
round-celled  sarcoma,  areas  of  smooth  muscle  showing  many 
giant  cells,  and  areas  of  hyaline  cartilage.  Since  this  case  was 
reported  several  other  such  uterine  tumors  have  been  recorded, 
among  these,  the  cases  of  Penkert,  Gebhard,  Henziker  and  Herb. 
In  structure  these  vary  considerably  and  may  show  smooth  or 
striated  muscle,  cartilage,  small  cysts,  sarcomatous  tissue,  and 
tissue  resembling  carcinoma.  The  body  of  the  uterus  may  be  the 
site  of  the  tumor.  Such  is  the  location  of  one  reported  in  1910 
by  Isabella  Herb  who  was  able  to  find  eight  other  such  cases. 
She  notes  that  they  all  occurred  in  married  women  who  had  born 
children  and  were  past  the  menopause.  Those  occurring  in  the 
cervix  are  found  earlier  in  life;  one,  in  a  child  of  four  years, 
was  reported  by  Smith  in  1883. 

As  regards  malignancy  these  uterine  tumors  resemble  mixed 
tumors  of  the  testicle,  kidney  and  vagina  in  their  tendency  to 
recur  and  to  form  metastases  through  the  blood  stream. 

For  permission  to  present  this  specimen  I  am  indebted  to  Dr. 
William  H.  Bishop.  The  patient  was  a  married  woman  of  66 
years.  There  was  no  history  pointing  to  malignant  disease. 
Clinical  diagnosis  before  operation  was  uterine  fibroid.  Panhys- 
terectomy was  performed  and  on  account  of  adhesions  16  inches 
of  the  descending  colon  had  to  be  resected.  A  Murphy  button 
was  used  for  the  anastomosis  and  six  weeks  later  had  to  be  re- 
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moved  by  operation.  The  wound  broke  down  and  death  from 
exhaustion  occurred  at  the  end  of  ten  weeks.  Autopsy  could 
not  be  obtained. 

The  uterus  is  globular,  measures  ii  cm.  in  length  and  9  x  6.5 
cm.  at  fundus.  Surface  smooth  except  at  fundus,  where  there 
is  a  small  protrusion  of  soft  friable  tissue.  Outline  of  cervix 
lost  and  in  region  of  external  os  there  is  a  dark  red  protrusion 
which  resembles  a  blood  clot. 

On  section  there  is  a  solid  tumor  mass  of  globular  form  sur- 
rounded by  a  capsule  formed  by  the  uterine  muscularis.  This  is 
thinned  out  to  .5  cm.  or  less  and  at  fundus  has  been  penetrated 
by  the  tumor.  The  growth  is  soft  in  consistency  and  shows 
necrotic  and  hemorrhagic  areas.  No  uterine  canal  can  be  made 
out.  The  gross  appearance  is  very  similar  to  the  illustration  of 
Penkert's  mixed  tumor  but  there  was  not  the  same  polypoid  ap- 
pearance in  his  case.  The  growth  appears  intimately  connected 
with  the  muscularis  throughout. 

The  Fallopian  tube  is  enlarged,  surface  rough  and  on  section 
cavity  shows  dark  red  tissue.     Ovary,  slightly  enlarged. 

Microscopically,  the  growth  consists,  (i)  of  areas  of  large 
spindle  cells  with  abundant  chromatin  in  the  nuclei  with  scattered 
larger  oval  or  round  cells  or  giant  cells — the  general  picture  of  an 
actively  growing  spindle-celled  sarcoma.  Alany  of  the  cells  show 
mitosis ; 

(2)  Of  large  irregular  alveoli  lined  by  cuboidal  epithelium 
and  surrounded  by  connective  tissue  stroma  or  sarcomatous  tissue  ; 

(3)  Of  masses  or  nests  of  round  or  oval  cells  with  the  appear- 
ance of  a  carcinomatous  growth; 

(4)  Of  scattered  islands  of  hyaline  cartilage. 

Sections  from  the  region  of  the  cervix  show  much  necrotic 
tissue  and  hemorrhagic  areas.  Careful  search  fails  to  show  any 
striated  muscle  fil)rcs  although  many  of  the  reported  cases  con- 
tain much  of  this  tissue.  Henziker  calls  his  tumor  a  rhabdo- 
myoma and  cites  six  of  this  type. 

Cross  section  of  tlic  lul)c  shows  blood  clot  and  an  area  of 
tumor  cells  which  suggest  a  carcinoma  metastasis.  Tliere  are 
also  islands  of  hyaline  cartilage. 
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The  ovary  is  invaded  by  new  growth  which  has  the  type  of 
an  adeno-carcinoma. 

The  gross  and  microscopical  characteristics  of  the  tumor  seem 
to  place  it  among  the  mixed  celled  tumors  of  the  body  of  the 
uterus. 


THE    ARTIFICIAL    PRODUCTION    OF    STRUCTURAL 
ARRESTS  AND  RACIAL  DEGENERATION 

CHARLES    R.    STOCKARD 
(Department  of  Anatomy,  Cornell  Medical  College,  New  York  Citj'.) 

Various  chemical  and  physical  means  are  often  experimentally 
employed  to  modify  development.  In  fact  the  development  of 
an  animal  embr}'0  in  almost  any  unusual  or  a1)normal  einiron- 
ment  causes  the  embryo  to  respond  by  deviating  from  the  normal 
path  of  development  to  a  degree  depending  upon  the  extent  of  the 
environmental  modification.  The  same  method  of  treatment  does 
not  cause  every  embryo  to  respond  in  a  like  manner,  so  that  w  hen 
a  number  of  developing  eggs  of  a  gi\-en  species  are  subjected  to 
certain  chemical  stinudi  numerous  types  of  defects  result.  It 
has  been  possible,  however,  to  regulate  the  treatment  in  certain 
cases  so  as  to  induce  a  rather  definite  or  consistent  response  on 
the  part  of  the  embryo. 

The  developing  eggs  of  two  species  of  fish  when  subjected  to 
the  actions  of  various  magnesium  salts,  alcohols,  ether,  etc.,  have 
been  found  to  respond  by  giving  rise  to  large  numbers  of  cyclo- 
pean  monsters.  This  response  is  oftentimes  most  consistent,  so 
that  sixty  in  one  hundred  indi\'iduals  will  be  of  the  cyclopean 
type.  Other  defects  of  the  eyes  and  central  nervous  system  are 
also  caused  to  occur  in  the.se  solutions.  All  of  the  eye  conditions 
may  be  interpreted  as  arising  through  develo])mental  arrests. 
The  abnormal  environment  tends  to  lower  the  de\'elopniental 
vigor  of  tlie  cmbrxo  and  this  lack  of  \igor  is  particularly  shown 
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in  the  condition  of  the  eyes,  since  the  budding  off  and  outpushing 
of  the  optic  vesicles  are  apparently  the  most  extensive  growth 
phenomena  taking  place  in  the  early  embryo. 

The  embryos  treated  with  alcohols,  etc.,  often  had  abnormal 
brains  and  in  addition  to  cyclopia,  which  was  the  most  frequent 
eye  defect,  many  were  completely  eyeless,  while  others  had  one 
eye  of  the  pair  fairly  well  developed  while  the  opposite  eye  was 
small  and  defective  or  at  times  entirely  absent.  Such  conditions 
were  termed  monophthalmica  asymmetrica. 

The  eggs  of  the  common  fowl  may  be  treated  with  the  same 
substances  as  those  above  mentioned.  The  developing  embryos 
respond  in  a  somewhat  similar  manner,  though  the  response  is 
not  so  consistent  as  in  the  fish.  When  hens'  eggs  are  placed  in 
an  atmosphere  saturated  with  the  fumes  of  alcohol,  within  a 
short  time,  from  one  to  three  hours,  enough  fumes  penetrate  the 
shell  and  act  on  the  early  embryo  to  cause  it  to  develop  abnor- 
mally. Many  of  the  affected  chicks  showed  eye  conditions  similar 
to  those  produced  in  the  fish.  Cyclopia  was  not  uncommon,  and 
the  monophthalmic  asymmetrical  monsters  were  often  produced. 

The  cause  of  these  defects  in  the  chick  is  thought  to  be  the 
same  as  in  the  fish.  The  fumes  acted  to  weaken  or  injure  the 
embryo  so  that  it  no  longer  possessed  sufficient  developmental 
energy  to  give  rise  to  normal  fully  formed  optic  vesicles.  In 
some  cases  the  arrest  prevented  the  lateral  migration  of  the 
vesicles  so  that  they  arose  in  a  ventro-median  position  giving 
rise  to  cyclopean  monsters.  Other  individuals  were  able  to  sepa- 
rate the  eye  anlagen,  yet  one  of  the  anlagen  failed  to  differentiate 
normally  and  so  formed  an  imperfect  eye  or  was  entirely  sup- 
pressed, thus  no  eye  or  a  defective  eye  occurred  on  one  side. 
Still  other  specimens  were  completely  unable  to  differentiate  or 
develop  the  eye  parts  and  gave  rise  to  eyeless  chicks. 

It  is  thus  seen  t]iat  in  fishes  and  l)irds  the  experimenter  is  able 
to  regulate  the  type  of  abnormality  to  some  extent  at  least.  The 
eggs  of  these  animals  develop  externally;  that  is,  outside  of  the 
maternal  l)ody.  Such  eggs  may  be  directly  treated  with  various 
substances.     1'he  eggs  of  higher  mammals  develop  within  the 
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mother's  body  and  the  proposition  of  treating  them  with  chemical 
or  physical  stimuli  is  thus  complicated.  The  question  arises 
whether  the  effect  is  dite  to  the  action  of  the  substance  used  upon 
the  embryo  directly  or  whether  the  effect  is  secondary  and  due  to 
the  changed  condition  induced  upon  the  mother  by  the  treatment. 

It  is  found  that  volatile  substances  such  as  alcohol  and  ether 
may  be  employed  with  the  least  complication  in  their  manner  of 
action.  When  alcohol  is  given  by  inhalation  to  guinea  pigs  it  is 
readily  taken  into  the  animals'  blood  and  produces  a  state  of 
intoxication.  Guinea  pigs  given  alcohol  in  this  way  six  times 
per  week  have  maintained  their  bodily  vigor,  fattened  and  lived 
in  an  apparently  healthy  state  for  as  long  as  two  and  one  half 
years. 

Other  investigators  have  found  that  alcohol  given  to  pregnant 
guinea  pigs  passes  directly  into  the  blood  and  tissues  of  the  foetus. 
It  has  also  been  shown  that  alcohol  has  an  affinity  for  the  repro- 
ductive glands  and  may  be  demonstrated  in  the  seminal  fluid  of 
the  male  shortly  after  being  administered.  Thus  the  sperma- 
tozoa may  practically  be  bathed  in  a  solution  of  alcohol,  and  the 
early  embryo  of  a  mammal  may  be  subjected  to  the  action  of 
alcohol  almost  as  directly  as  the  embryo  of  the  fish  or  hen  con- 
sidered above. 

The  guinea  pigs  were  first  tested  by  normal  matings  and  found 
to  produce  vigorous  offspring.  Matings  of  the  alcoholized 
guinea  pigs  were  then  made  in  various  combinations.  Alcoholic 
males  were  paired  with  normal  females.  This  is  the  paternal 
test  and  is  the  only  true  test  of  the  action  of  the  substance  on 
the  genu  cells.  In  such  matings  the  e^^^g  is  from  a  normal  female 
and  develops  in  a  normal  body,  hence  any  defect  in  the  offspring 
is  probably  due  to  the  action  of  the  alcohol  on  the  spermatozoon. 

Treated  females  were  paired  with  normal  males,  the  maternal 
test;  in  this  mating  there  are  two  chances  of  affecting  the  off- 
spring. I'he  alcohol  may  have  acted  on  the  unfertilized  ovum 
so  as  to  modif)'  its  nature  and  cause  it  to  dexelop  into  an  ab- 
normal individual  or  secondly  the  ovum  may  be  normal  but  its 
develoj)ment  witliin  a  mother  with  alcoholized  blood  may  result 
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in  a  defecti\'e  guinea  pig.  In  any  case  avc  ^vould  be  unable  to 
differentiate  between  these  two  causes,  yet  the  modified  condition 
is  no  doubt  often  due  to  both.  The  niammahan  mother  has  tW'O 
chances  to  injure  an  offspring,  either  by  producing  a  defective 
egg,  or  by  supplying  an  unfavorable  or  diseased  environment  in 
which  the  embryo  must  develop. 

The  final  combination  is  the  mating  of  two  alcoholic  indi- 
viduals; this,  of  course,  offers  the  greatest  chance  for  defective 
oft"spring. 

Effects  of  Alcohol  on  Offspring  of  Treated  Animals 
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The  accompanying  table  shows  the  results  obtained  in  94 
matings  of  the  treated  animals.  Tlie  upper  line  shows  the  effect 
of  mating  alcoholic  males  with  normal  females.  In  53  such 
matings  22  gave  early  abortions  or  no  results,  while  control 
matings  invariably  gave  offspring.  Seven  stillborn  litters  oc- 
curred among  the  31  productive  matings.  Twenty-four  living 
litters  were  born,  consisting  of  51  individuals.  Twenty  of  these 
young  animals  died  within  a  few  days  showing  \-arious  nervous 
conditions  and  usually  dying  in  convulsions. 

'i'lie  second  line  gives  similar  results  wheii  normal  males  are 
mated  with  alcoliolic  females.  The  injurious  effects  sliown  by 
tliis  combination  are  only  slightly  more  marked  than  in  tlic  a])Ove 
case,  where  the  male  aUinc  was  treated. 


STRUCTURAL    ARRESTS    AND    RACIAL    DEGENERATION  Oi 

The  next  line  indicates  the  resuh  of  the  combination  between 
alcohohc  males  and  females.  At  this  stage  of  the  experiment  the 
results  shown  here  are  little  if  any  worse  than  those  in  the  above 
cases. 

A  summary  of  the  outcome  of  the  matings  of  alcoholic  indi- 
viduals may  be  expressed  as  follows :  out  of  a  total  of  94  matings 
38,  or  more  than  z|0  per  cent.,  were  negative  or  resulted  in  early 
abortions,  the  mother  often  eating  the  embryos,  so  that  they 
could  not  be  definitely  recorded.  Thirty-three  control  matings 
never  failed  to  give  results.  Of  the  56  alcoholic  matings  which 
gave  results  13,  or  23  per  cent.,  were  stillborn  litters  while  43 
were  living  litters  which  consisted  of  84  individuals,  of  these  40 
per  cent,  or  34  individuals  died  within  a  few  days. 

The  33  control  matings  gave  rise  to  only  one  stillborn  litter, 
in  32  living  litters  of  60  individuals  only  4  young,  or  6  per  cent., 
died.  The  results  of  these  matings  stand  in  striking  contrast  to 
those  of  the  treated  animals. 

The  lower  part  of  the  table  gives  the  data  obtained  from  the 
few  combinations  which  have  been  made  up  to  the  present  time 
with  the  offspring  from  the  treated  animals.  These  we  may 
term  the  second  generation.  Tlie  animals  themselves  have  not 
been  treated  although  they  were  derived  from  treated  parents. 

In  2  cases  second  generation  animals  were  mated  with  normal 
individuals  and  the  results  were  perfect — two  living  litters  were 
born  consisting  of  three  young.  If  one  may  speak  from  so  few 
cases  it  would  seem  as  though  the  normal  mates  had  counteracted 
any  weakness  that  may  have  been  present  in  the  other  animals. 

When  two  second  generation  guinea  pigs  were  mated  with 
two  alcoholic  animals  the  results  were  almost  disastrous.  Two 
stillborn  litters  were  produced,  consisting  of  five  foetuses,  one  of 
which  was  deformed.  It  must  be  recalled  that  in  the  above  sec- 
tion of  the  table  the  27  matings  made  between  animals  both  of 
which  were  alcoholic  gave  in  all  only  3  stillborn  litters. 

Thirteen  matings  of  second  generation  males  and  females 
gave  negative  results  in  4  ca.ses,  or  about  30  per  cent.,  nine  living 
litters  were  born  consisting  of  14  individuals,  four  died  within  a 
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few  days  after  birth,  one  of  which  was  deformed,  and  ten  sur- 
vived. It  will  be  noticed  that  tAvo  deformed  young"  have  occurred 
in  these  17  second  generation  matings  while  in  the  offspring  re- 
sulting from  the  127  matings  above  no  deformity  was  observed. 
One  of  these  deformed  specimens  was  entirely  eyeless.  This 
is  of  interest  in  connection  with  the  experiments  on  the  fish  and 
bird,  described  above.  It  v\Ould  seem  as  if  this  alcohol  treatment 
had  produced  a  weakened  race.  The  embr}'OS  developing  in 
such  a  mother  have  insufficient  developmental  vigor  to  form  a 
perfect  nervous  system  and  in  the  one  case  the  eye  anlagen  were 
completely  unable  to  arise  or  differentiate  so  that  an  eyeless  indi- 
vidual resulted.  The  optic  nerves  and  tracts  are,  of  course, 
absent.  This  eyeless  guinea  pig  had  an  alcoholic  grandfather,  its 
maternal  ancestry  consisted  entirely  of  untreated  animals. 

Rando))!  Group   of  Mafir.gs. 

211    Nov.    4 — 100?  X  92^  =  0. 
211    Nov.   4 — loi?  X  99c?  =  o. 

211    Nov.  15 — -  91$  X  93d' =  Feb.  18 — Two  apparently  normal  offspring. 
2«    Nov.  15 —  98$  X  95c?  =  0. 

2n    Nov.  16 —  76$  X  77c?  =  Jan.  28 — Three  offspring  died  few  days,  one  deform. 
2«c?  Nov.  16 —  88$  X  78(?  =  Feb.  20 — One   normal,    long   gestation. 
2»c?  Nov.  16—  87$  X  7S^  =  Jan.  27 — Two  small  offspring. 
(?  Nov.  16—  66?  X    Sc?  =  0. 

c?  Nov.  16 —  19$  X    6c?  ^  Jan.  30 — Three,   two   died  at  birth,  one  weakling. 
(?  Nov.  16 —  34$  X  43c?  =  Feb.   4 — Two  apparently  normal, 
c?  Nov.  16 —  49$  X  45c?  =  Jan.  31 — Three  apparently  normal. 
C    Nov.  16 —  22)9-  X  46c?  =  Jan.  30 — Two  large  offspring. 
C     Nov.  23 —  50$  X  69c?  ^  Feb.   5 — Two  large  offspring. 
C     Nov.  23—  1 5?  X  70c?  =  Feb.   4 — Two  large  offspring. 
C    Nov.  23 —  54?  X  72c?  =  Feb.  3 — Two  large  offspring. 
C     Nov.  23 —  56?  X  8oc?  =  Feb.   3 — Three  large  offspring. 
C    Nov.  23—  52?  X  8ic?  =  Feb.  12 — Two  large  offspring. 
C     Nov.  23 —  53?  X  48c?  =  Fclj.   3 — One  very  large  offspring. 

The  ne.xt  table  shows  a  random  group  of  eighteen  matings 
and  gives  an  idea  of  the  indi\i(lual  responses  obtained  during  the 
experiments  which  have  now  ijeen  conducted  for  two  and  a  half 
years.  These  represent  the  last  November  matings.  Four  of  the 
18  gave  negati\'e  results,  one  of  these  was  a  (loul)le  alcoholic 
mating,  at  tliis  stage  of  the  ex])crimenl  this  mating  generally  fails 
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to  give  offspring.  Tlie  other  failures  were  from  the  second  gen- 
eration matings.  These  failures  are  not  due  to  the  fact  that  the 
animals  are  inbred  or  that  they  do  not  continue  to  breed  in  the 
laboratory.  Some  of  the  control  matings  are  fiom  second  and 
tliird  generations  kept  under  identical  conditions. 

It  is  hoped  that  these  experiments  may  be  further  regulated 
so  as  to  give  more  definite  responses  of  the  nature  obtained  with 
the  lower  forms,  fish  and  birds.  At  the  present  they  show  that 
such  treatments  tend  to  lower  developmental  vigor  and  give  rise 
to  weak  and  miore  or  less  degenerate  types  of  offspring. 

These  experiments  are  the  first  to  show  in  a  definite  manner 
that  the  mammalian  offspring  may  be  injured  or  modified  in  its 
development  by  treating  the  male  parent  so  as  to  affect  his  germ 
cells. 

For  a  more  detailed  account  of  most  of  these  experiments  the  reader  is 
referred  to  Jour,  of  Exper.  ZooL,  1906,  III,  99;  same.  1907,  IV,  165;  same, 
1909.  VI,  285;  Arch.  f.  Entwickhingsmech.,  1907,  XXIII,  249;  same,  1912, 
XXXV,  569;  Am.  Jour.  Obst.,  1909,  LIX,  No.  4;  Am.  Jour.  Atiat.,  191 0,  X, 
369;  Arch,  of  Internal  Medicine,  1912,  X,  369. 


PATHOLOGICAL  FINDINGS  IN  AN  EPIDEMIC  OF 
RAT  TYPHOID 

A.    M.    PAPPENHEIMER 

(From  the  Department  of  Pathology,  College  of  Physicians  and  Surgeons, 
Columbia  University,  New  York.) 

Interest  in  epidemics  amongst  rats  and  mice  dates  back  to  the 
publications  of  Loeffier  in  1890.  Loeffler  isolated  from  an  ej)!- 
demic  in  laboratory  mice  a  Gram-negative,  motile  bacillus  of  the 
colon-typhoid  group,  to  which  he  gave  the  name  B.  typhi  niiinum. 
He  used  with  great  success  cultures  of  this  organism  to  combat 
a  plague  of  field  mice  which  were  ravaging  the  fields  of  Thessaly, 
causing  great  destruction  of  the  crops.      Since  this  first  success- 
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fill  experience,  and  especially  since  the  growth  of  our  knowledge 
concerning  the  role  of  the  house  rat  in  the  transmission  of  plague, 
many  organisms  of  this  colon-typhoid  group  have  been  isolated, 
either  from  spontaneous  epidemics  of  rats  or  mice,  or  from  other 
sources,  and  applied  on  an  extensive  scale  to  the  destruction  of 
rats.  The  more  familiar  of  these  so-called  "  Rattenschadlinsre  " 
are  the  Danyscz  Bacillus,  the  Issatschenko  Bacillus  used  in  Russia, 
the  Liverpool  virus,  the  Ratin  virus  from  Copenhagen;  a  number 
of  other  strains  supplied  commercially  or  prepared  by  various 
hygienic  institutes  have  been  studied. 

The  interest  in  the  study  of  these  organisms  has  largely  cen- 
tered upon  their  practical  use  in  the  extermination  of  rats  and 
mice.  Many  careful  bacteriological  studies  have  shown  the  iden- 
tity of  some,  if  not  all,  of  these  strains,  with  the  Gartner  bacillus, 
and  the  possibility  that  their  indiscriminate  use  might  give  rise  to 
epidemics  among  human  beings  has  in  several  instances  been 
established. 

In  contrast  to  the  abundant  literature  on  the  bacteriological 
and  hygienic  aspects  of  the  disease  is  the  scarcity  of  reports 
bearing  upon  the  pathological  findings.  Indeed,  a  detailed  study 
of  the  microscopic  lesions  has,  so  far  as  I  am  aware,  not  been 
made.  I  have  been  informed  that  Dr.  Alallory  several  years  ago 
was  impressed  by  the  resemblance  of  the  lesions  to  those  of 
human  typhoid,  and  that  one  of  his  assistants  is  at  present  engaged 
in  the  study  of  the  disease  from  the  pathological  point  of  view. 
Since  their  work  has  not  yet  appeared,  it  seemed  of  interest  to 
present  a  brief  report  of  some  observations  made  by  Dr.  von 
Wedcl  and  myself  during  an  epidemic  which  broke  out  among  the 
white  rats  in  our  lal>oratory.  Our  studies  are  not  yet  completed 
and  will  appear  in  detail  elsewhere. 

We  have  no  data  as  to  the  percentage  of  mortality.  During 
tlie  winter  months  the  deaths  were  very  numerous,  l)ut  at  present 
tlic  e])idemic  seems  to  have  spent  itself  and  of  late  no  rats  liave 
become  spontaneously  affected.  The  duration  of  the  di.scase,  as 
it  occurred  spontaneously,  could  not  he  determined  but  a])peared 
to  vary   within  wide  limits.      In  several  litters  which   had  l)een 
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under  obsen-ation  for  some  time  and  which  were  being  weighed 
daily,  the  duration  of  the  disease  as  measured  from  the  initial 
loss  of  weight  was  3,  4,  7,  10  and  12  days  respectively.  These 
data  are  only  approximately  accurate,  as  the  animals  were  killed 
when  apparently  moribund.  ^loreover,  in  two  rats  character- 
istic microscopic  lesions  were  found,  although  there  had  been  no 
previous  loss  of  weight. 

In  animals  experimentally  infected  and  allowed  to  die,  the 
duration  of  the  illness  varied  with  the  mode  of  infection.  Emaci- 
ation was  very  marked  in  most  of  the  rats.  There  was  regularly 
observed  a  marked  anemia  as  judged  by  the  ears  wliich  Ijecame 
blanched,  and  the  pallor  of  the  eye  grounds.  Smears  from  the 
blood  showed  great  numbers  of  normoblasts,  and  marked  poly- 
chromatophilia  and  granular  degeneration  of  the  red  cells.  The 
normal  pink  color  of  the  eyes  was  often  changed  to  a  brownish  or 
chocolate  tinge  by  which  the  disease  could  be  easily  diagnosti- 
cated. This  has  been  shown  by  Boycott  to  be  due  to  meth- 
hsemoglobinxmia. 

A  bloody  crust  about  the  eyes  and  nares  was  always  present 
in  the  infected  rats,  especially  in  the  terminal  stages.  Diarrhea 
occurred  in  some  but  by  no  means  in  the  majority  of  the  cases. 
Many  of  the  rats  showed  no  intestinal  disturljances  and  \-oided 
normal  dry  globular  scybahe  until  their  death. 

Gross  Lesions 

The  animals  were  more  or  less  emaciated.  Ihe  peritoneal 
cavity  v/as  free  from  exudate,  even  in  ariimals  killed  by  intra- 
peritoneal inoculations.  The  liver  was  large,  pale,  friable,  and 
sometimes  mottled.  The  necroses,  regularly  found  on  micro- 
scopical examination,  were  not  visil)le  in  the  gross,  although  with 
a  magnifying  glass  there  could  sometimes  be  seen  opaque  points. 
The  spleen  v.as  very  greatly  enlarged  in  all  cases.  Thus  in  one 
litter,  the  spleen  of  the  infected  animal  mea.sured  36  mm.  in 
length  as  against  33  mm.  and  32  mm.  in  the  healthy  controls.  In 
another  litter,  the  infected  spleens  measured  37  mm.,  40  mm.,  and 
39  mm.;  that  of  a  healthy  animal  of  the  .same  litter,  killed  at  the 
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same  time,  23  mm.  The  spleens  were  firm  and  tense,  very  dark- 
bluish  purple  but  irregularly  mottled  on  section  by  hemorrhagic 
and  grayish  areas.  The  intestines  were  usually  collapsed ;  in 
those  animals  which  had  previously  shown  diarrhea,  the  intestinal 
contents  were  fluid,  pale  and  occasionally  streaked  with  blood. 
Marked  swelling  of  the  Peyer's  plaques,  such  as  has  been  noted 
by  previous  workers  in  similar  epidemics,  was  rarely  seen  by  us; 
nor  was  there  a  noticeable  hyperemia,  either  of  the  intestine  or 
of  the  peritoneal  vessels.  In  one  animal,  inoculated  subcutane- 
ously,  several  small  ulcers  were  found  in  the  Peyer's  patches.  No 
exudate  was  ever  found  in  the  pleural  or  pericardial  cavities. 
The  lungs,  with  the  exception  of  occasional  small  purpuric  spots 
beneath  the  pleura,  showed  no  gross  changes.  The  heart  muscle 
was  sometimes  rather  pale,  and  in  one  spontaneously  infected  rat, 
showed  macroscopically  visible  opaque  grayish  areas  in  the  left 
ventricle. 

Swelling  of  the  cervical  and  mediastinal  lymph-nodes  was 
quite  regularly  found.  No  gross  changes  were  noted  in  the  kid- 
neys, adrenals,  pancreas,  testes  or  brain. 

Microscopic  Lesions 

The  lii'cr  in  both  spontaneously  and  experimentally  infected 
rats  was  the  seat  of  numerous  focal  necroses.  These  were  pres- 
ent in  all  the  cases  examined,  with  the  exception  of  three  rats 
which  were  killed  on  the  day  following  inoculation.  The  smallest 
and  earliest  lesions  (30  hours  after  infection)  appeared  as  ag- 
gkjmerations  of  distorted  nuclei,  lying  in  a  fibrinous  meshwork  in 
which  are  entangled  a  few  red  blood  cells.  In  the  older  lesions, 
the  nuclear  constituents  gradually  disappear;  there  remains  a 
sharply  outlined,  usually  circular  area,  almost  de\'oid  of  cells, 
staining  intensely  witli  eosin,  and  showing  a  swollen  nodular 
fil)rin()us  framework.  In  places  the  interlacing  nochilar  strands  of 
fil)rin  ap])ear  to  fuse  into  hyaline  masses.  The  fibrinous  material 
stains  orange  red  with  Mallory's  connectixe  tissue  stain,  and 
l)hn'sli  willi  VV^eigert's  fibrin  stain. 

Tlie   necrotic  areas   are   at   once   made   e\i(lent,    in    sections 
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stained  with  Sudan,  by  the  abundant  accumulation  of  fat  droplets. 
These  are  of  largest  size  and  most  numerous  at  the  margin  of  the 
necroses.  The  central  portion  may  contain  a  few  finely  divided 
droplets,  or  may  be  virtually  free  from  fat.  Here  and  there  are 
small  isolated  groups  of  liver  cells  laden  v\ith  fat.  These  are 
probably  at  the  edge  of  necrotic  areas  which  did  not  appear  in  the 
section.  Fine  droplets  are  also  found  free  in  the  capillaries  and 
within  the  Kuppfer  cells. 

The  liver  cells  apart  from  the  necrotic  areas  show  no  degen- 
erative changes.  The  cytoplasmic  granules  are  distinct.  In  some 
of  the  rats,  notably  in  one  killed  24  hours  after  subcutaneous 
inoculation,  mitoses  are  ver}^  numerous,  but  not  especially  so  about 
the  necroses. 

Within  the  capillaries  are  found  in  great  numbers  abnormal 
cellular  elements  and  occasional  fibrin  thrombi.  The  cellular 
structures  are  for  the  most  part  large  mononuclear  cells  in  various 
stages  of  disintegration;  they  usually  have  large  irregular  lobate 
nuclei  and  enclose  in  their  cytoplasm  nuclear  fragments;  some- 
times the  fairly  preserved  nucleus  of  a  small  lymphocyte,  and 
sometimes  a  red  blood  corpuscle.  One  finds  also  unphagocyted 
chromatin  fragments,  and  small  cells  with  ring  or  signet  formed 
nuclei, — obviously  lymphocytes  in  \arious  states  of  pycnosis.  In 
some  of  the  sections  cellular  elements  and  detritus  of  this  sort 
are  so  abundant  as  virtually  to  block  the  capillaries.  They  are 
found  in  large  masses  in  the  portal  veins. 

The  Kuppfer  cells  themseb'es,  though  occasionally  swollen 
and  sometimes  exfoliated,  are  apparently  not  the  chief  soiuxe  of 
these  foreign  cellular  elements  in  the  liver  capillaries.  This  could 
be  shown  fairly  definitely  by  staining  an  infected  animal  with 
Tryi)anblau.  Very  few  of  the  cells  lying  free  in  tlie  cajiillary 
lumen  contain  blue  granular.  There  is  no  especial  accumulation 
of  the  stained  cells  about  the  necroses,  or  within  them.  Those 
endothelial  cells  wliich  lie  inside  of  the  necrotic  areas  arc  ob- 
viously degenerated;  the  blue  staining  material  is  in  the  form  of 
large  clumps  instead  of  granuK'e  of  fairly  uniform  size. 

As  regards  the  fibrin  thrombi,  these  are  quite  numerous  in 
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some  sections.  They  are  club-shaped  on  longitudinal  section, 
with  one  end  attached  to  the  capillary  wall.  Exfoliated  endo- 
thelial cells  and  red  blood  cells  lie  upon  their  surface.  Sometimes 
the  adjacent  liver  cells  show  a  change  in  staining  reaction,  with 
vacuolization  of  the  protoplasm  and  hydropic  swelling  of  the 
nuclei.  There  may  be  extravasation  of  red  cells  between  the 
li\"er  cells. 

Spleen:  In  this  organ  the  lesions  are  localized  in  the  early 
stages,  more  diffuse  in  animals  which  survive  the  infection  for 
a  longer  period.  The  essential  change  appears  to  be  an  intense 
destruction  of  lymphoid  cells,  both  within  and  without  the  fol- 
licles. Throughout  the  pulp  one  finds  small  mononuclears  in  all 
stages  of  disintegration  as  evidenced  by  the  abundance  of  frag- 
mented chromatin.  Aluch  of  this  nuclear  detritus  is  within  mac- 
rophages. The  necrosis  of  the  pulp,  which  in  the  earliest  stages 
is  focal  but  later  involves  almost  the  entire  pulp,  is  accompanied 
by  a  great  outpouring  of  fibrin  which  forms  a  nodular  network; 
the  swollen  filaments  appear  to  use  the  fibrous  reticulum  as  a 
support.  There  is  often  extensive  hemorrhage.  Xo  fibrin  could 
be  demonstrated  within  the  follicles.  The  reticular  cells  of  the 
follicles  are  swollen,  and  often  phagocytic  towards  the  pycnotic 
lymphoid  cells.    3*Iitoses  are  frequent  in  the  early  stages. 

Bacilli  are  found  in  small  groups  or  in  larger  clumps  both 
within  and  outside  of  the  sinuses. 

Kidneys:  Hyaline  thrombi  were  frequently  found  in  the  glom- 
erular capillaries.  This  lesion  was  especially  striking  in  several 
of  the  experimental  animals,  in  which  eveiy  tuft  showed  a  more 
or  less  complete  blocking.  The  appearance  was  especially  distinct 
in  sections  stained  with  ^Iallor}^'s  connecti\-e  tissue  stain,  the 
hyaline  material  taking  a  reddish  orange  color  in  contrast  to  the 
yellow  of  the  red  blood  cells. 

Bacterial  emboli  in  the  glomerular  l()()])s  and  in  the  capillaries 
between  the  tubules  were  seen  in  two  rats  inoculated  intraperi- 
toneally,  but  were  not  regularly  present. 

Myocardiinii:  Lesions  in  the  myocardium  were  found  in  1)oth 
the  spontaneously  and  experimentally  infected  rats,  though  not  in 
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all  cases.  The  changes  were  in  the  nature  of  an  acute  interstitial 
inflammation,  and  occurred  by  preference  in  the  superficial  strata 
of  fibers,  more  especially  in  the  left  ventricle.  Rat  A  (sponta- 
neous illness)  showed  extremely  marked  lesions.  Near  the  apex, 
the  muscle  fibers  are  forced  apart  by  cellular  exudate  and  fibrin. 
Most  of  the  cells  are  fragmented  and  distorted  beyond  recogni- 
tion, but  at  the  margin  of  the  lesions  it  can  be  seen  that  there  is 
swelling  and  degeneration  of  the  fixed  connective  tissue  cells,  as 
well  as  a  moderate  exudation  of  lymphoid  and  polynuclear  ele- 
ments. The  muscle  fibers  show  various  degrees  of  degeneration 
up  to  complete  necrosis.  In  some  areas,  the  fibers  have  disap- 
peared completely,  leaving  only  an  irregular  eosin-staining  mate- 
rial in  which  are  found  swollen  distorted  nuclei  and  chromatin 
fragments,  apparently  derived  from  the  breaking  up  of  the  leuco- 
cytes. Bacilli,  occurring  singly  and  in  small  clumps,  are  found 
without  difficulty  between  the  muscle  fibers. 

Lungs:  The  septa  appear  relatively  stout  and  more  cellular 
than  those  of  normal  lungs.  This  is  due  to  the  stuffing  of  the 
capillaries  with  large  mononuclears  and  cell  fragments  similar  to 
those  found  in  the  liver.  Many  of  the  larger  pulmonary  arteries 
contain  groups  or  larger  masses  of  these  cells.  Pneumonic  lesions 
were  not  found,  and  the  bronchi  were  free  from  exudate. 

Stomach  and  Intestines:  No  microscopic  lesions  were  found 
in  the  stomach.  The  intestinal  changes  were  not  striking,  and  in 
some  of  the  animals,  no  definite  lesions  were  found.  In  others, 
there  was  moderate  fragmentation  of  the  lymphoid  cells,  with 
phagocytosis  by  the  swollen  reticular  elements.  The  overlying 
mucosa  was  intact.  A  recently  experimentally  infected  animal, 
which  sliowed  marked  swelling  of  tlie  Peyer's  plaques  with 
several  definite  ulcers,  has  not  yet  been  examined  microscopically. 

Serial  sections  of  the  neck  organs  were  made  from  a  number 
of  the  spontaneously  infected  rats  for  another  purpose.  In  all 
the  cases,  it  was  found  that  the  cervical  lymph-nodes  were  greatly 
enlarged  and  the  seat  of  extensive  necroses  similar  to  those  de- 
scribed in  the  spleen.  Although  the  thymus  exhibited  advanced 
inxolutional  chaneres  such  as  arc  found  in  all  infeclious  diseases 
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accompanied  by  wasting,  in  no  case  did  it  contain  areas  of  nec- 
rosis, even  when  all  the  surrounding  lymphoid  tissue,  including 
that  which  abundantly  envelops  the  larger  bronchi,  was  exten- 
sively affected. 

The  marrozi'  of  the  long  bones  contained  more  or  less  exten- 
sive areas  of  necrosis  distributed  throughout  the  shaft.  Necroses 
were  also  found  in  the  bones  of  the  jaw  and  in  the  clavicle. 

No  lesions  were  found  in  the  thyroid,  paratJiyroid,  pancreas 
or  testes.  The  adrenals  showed  no  loss  of  chromaffinity  and  were 
normal  in  other  respects.  The  nervous  system  has  not  yet  been 
studied. 

It  will  be  seen  from  this  incomplete  report  that  the  lesions 
bear  som.e  resemblance  to  those  of  human  typhoid,  save  that  the 
intestinal  lymphatic  tissue  is  less  conspicuously  injured  in  the  rat 
disease.  Of  particular  interest  from  the  pathologist's  point  of 
view  is  the  opportunity  which  the  disease  affords  for  the  experi- 
mental study  of  focal  necroses.  The  exact  manner  in  which 
these  are  produced  in  human  typhoid  fever  is  still  a  matter  of 
dispute.  One  point  to  be  determined  is  whether  the  necroses  arise 
from  the  toxic  destruction  of  liver  cells,  as  a  direct  or  indirect 
effect  of  the  bacterial  poison;  or,  as  Mallory^  holds,  from  the 
embolic  occlusion  of  liver  capillaries  by  macrophages  or  "  endo- 
thelial leucocytes "  swept  out  from  the  spleen  and  intestine. 
Although  we  have  not  solved  the  problem  definitely,  the  following 
observations  seem  to  have  a  direct  bearing  upon  the  question,  and 
with  certain  reservations,  tend  to  support  Mallory's  view  that 
occlusion  of  the  capillaries  is  the  primary  cause  of  the  necroses. 
Bacilli  are  only  exceptionally  found  in  the  necrotic  areas,  so  that 
there  is  little  reason  to  believe  tliat  the  destruction  of  the  liver 
cells  is  brought  about  by  the  local  action  of  the  organisms.  Large 
cells  of  various  types,  often  with  phagocytic  inclusions,  are  found 
in  great  numbers  in  the  liver  capillaries  and  in  many  places  appear 
to  fill  up  completely  the  lumen.  About  these  masses  of  impacted 
cells  there  are  fonned  fibrin  thrombi.  By  injecting  India  ink 
into  the  portal  vein,  it  can  be  clearly  shown  that  even  the  smallest 
necroses  are  impervious  to  the  injection  fluid.     Furthermore,  by 
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comparing  smears  made  from  the  splenic  blood  with  those  made 
directly  from  the  heart,  it  can  be  shown  that  a  large  proportion 
of  the  degenerating  mononuclear  macrophages  are  filtered  out  by 
the  capillaries  of  the  liver  and  lung. 

We  are  at  present  engaged  in  a  further  study  of  this  problem 
and  hope  to  arrive  at  a  final  solution.  The  detailed  report  of  our 
study  with  a  description  of  the  lesions  obtained  in  other  susceptible 
animals  will  appear  later. 


A  BACTERIOLOGICAL  STUDY  OF  A  RAT  EPIDEAIIC 

H.    VON    WEBEL,    P.D. 

(From   the   Department   of   Bacteriology   of   College    of    Physicians 
and   Surgeons.) 

A  bacterial  investigation  was  made  of  three  rats  dying  of 
spontaneous  infection  during  this  epidemic.  All  the  organisms 
obtained  in  pure  culture  were  compared  morphologically  and 
biologicall}'  to  determine  their  identity.  These  pure  cultures 
were  then  experimentally  inoculated  in  four  rats  and  fed  to  two 
others  in  order  to  fulfill  Koch's  postulates  for  establishing  the 
etiological  relationship  of  a  microorganism  to  a  disease. 

The  first  rat,  which  we  numbered  Ai,  had  a  profuse  diarrhoea 
and  there  were  crusts  of  blood  around  eyes  and  nose.  These 
symptoms  were  noticed  in  many  of  the  rats  that  had  died  during 
the  epidemic.  At  autopsy,  from  the  heart,  liver  and  spleen  pure 
cultures  were  obtained  of  a  Gram-negative  bacillus.  This  was 
slender  and  actively  motile,  resembling  morphologicallv  tlic  ty- 
phoid bacillus. 

The  second  rat,  \2,  was  autopsied  about  six  hours  after  death. 
From  the  heart  blood,  li\er  and  spleen,  in  all  ])la(cs.  pure  cul- 
tures were  obtained  of  an  organism  which  compared  morpholog- 
icallv and  bi(jlo</icallv  in  all  its  characters  with  the  Gram-neiratiNe 
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bacillus  found  in  rat  Ai.  Similarly  the  third  rat,  A3,  was  autop- 
sied  and  pure  cultures  of  this  organism  were  again  obtained  from 
the  heart-blood,  liver  and  spleen.  Other  rats  were  examined 
during  the  epidemic  and  Gram-negative  organisms  were  found 
in  all,  but  we  did  not  examine  these  organisms  culturally. 

The  organism  was  easily  isolated  in  pure  culture  from  all  the 
rats  examined.  It  is  a  slender,  actively  motile.  Gram-negative, 
non-sporebearing  bacillus,  which  stains  with  the  ordinary  labora- 
tory dyes.  In  the  tissues  of  the  rat  the  bacillus  appeared  much 
larger  than  in  smears  from  cultures  and  also  showed  bipolar  stain- 
ing. The  thermal  death  of  the  organism  was  57°  C.  after  10 
minutes  exposure  in  broth.  On  agar  plates  the  organism  grew 
rapidly,  forming  moist  gray-white  colonies  which  were  large  and 
round  with  smooth  borders.  On  agar  slants  the  growth  had  the 
same  gray-white  moist  appearance.  The  water  of  condensation 
was  cloudy  with  a  heavy  sediment  for  the  first  few  days ;  after 
standing  for  a  week  this  cleared.  Gelatine  stab  cultures  devel- 
oped as  a  fungiform  growth  and  were  not  liquefied  in  30  days. 

Broth  was  evenly  clouded  in  24  hours.  Afterwards  a  heavy 
sediment  and  a  thin  pellicle  formed.  At  the  end  of  four  days 
the  sediment  collected  in  large  flakes  at  the  bottom  of  the  tube. 

Nitrates  were  reduced  to  nitrites. 

In  Dunham's  peptone  broth  there  was  a  slight  indol  produc- 
tion after  four  to  six  days  growth  in  nearly  all  tests. 

On  potato  a  scant  gray-white  growth  was  obtained  that  be- 
came \'isiljle  only  after  three  to  four  days. 

Litmus  milk  at  the  end  of  twenty-four  hours  was  acidified, 
at  the  end  of  forty-eight  hours  neutral,  and  at  the  end  of  three 
days  alkaline.     It  was  not  coagulated. 

The  organisms  isolated  from  the  three  rats  were  compared 
with  cultures  of  a  bacillus  isolated  from  the  spleens  of  mice  at  the 
Rockefeller  Institute,  cultures  of  Bacillus  fypJii  iiiiiriiiin  from 
the  Natural  History  Museum  and  from  our  lal)oratory  collection. 
The  strain  from  the  Natural  History  Museum  was  originally 
isolated  by  S.  I\nf/(/i  from  the  "  Livcrpcwl  virus,"  a  commercial 
rat  ])ois()n  sold  here.      Hiese  comparisons  were  made  on  serum 
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water  media  and  in   fermentation  tubes  with   tested  sugars  in 
sugar-free  broth,  witli  the  results  tabulated  on  this  chart : 

Sugar  Fermentation  Reactions 


Strains 

Rat  No.          Rat  Xo. 
A I                    A2 

Rat  No. 
A3 

Rockefeller 
Institute 
Bacillus 

N.  H.  Mu- 
seum B. 

lyplu 
murium 

Laboratory 
B.  lyfilu 
murium 

Dextrose 

Acid             =t 

+                     + 
+                     + 

Alkaline    Alkaline 

+                + 
Alkaline    Alkaline 
Alkaline    Alkaline 

+                + 

Acid 

+ 

+ 

Alkaline 

Alkaline 
Alkaline 

+ 

+  + 
+  + 
+  + 

Alkaline 

+  +  + 

Alkaline 

Alkaline 

+  + 

+ 

+ 

+  + 

Alkaline 

+  . 
Alkaline 
Alkaline 

+ 

+  +  + 

Maltose 

Levulose 

Lactose 

+  + 
+  + 

Alkaline 

Mannite 

+  + 

Saccharose 

Dextrin 

Galactose 

Alkaline 
Alkaline 

+  + 

Note. — Sign  +  indicates  gas  production  in  fermentation  tubes. 

According  to  these  morphological  and  biological  character- 
istics the  organisms  obtained  from  each  of  the  three  rats  corre- 
spond accurately  with  each  other  and  with  the  strain  of  the 
Bacillus  txplii  iiiitriiim  obtained  from  the  Natural  History 
Museum.  The  other  two  strains  tested  corresponded  in  their 
cultural  characteristics  including  their  fermentations  but  the  gas 
formation  was  more  marked.  Finally  we  compared  the  agglu- 
tinability  of  our  three  strains  of  organisms  with  strains  of  B. 
typhosus,  B.  para  typhosus  (Schottmiiller),  B.  cnteritidis  (Gart- 
ner), B.  typhi  uiuriuui  from  our  laboratory  and  from  the  Natural 
History  ^Museum  and  the  bacillus  from  the  Rockefeller  Institute. 
The  results  are  tabulated  on  this  chart : 

The  three  strains  of  our  organism  isolated  from  the  three  rats 
I  A,  2  A,  3  A,  and  the  culture  of  the  Bacillus  typhi  nntriuiii  ob- 
tained from  the  Natural  History  Museum  collection  correspond 
accurately  in  their  agglutination  reactions;  but  the  cultinx'  of  this 
organism  obtained  from  the  laboratory  collection  failed  to  ag- 
glutinate. The  bacillus  isolated  from  mice  at  the  Rockefeller 
Institute  also  failed  to  agglutinate.  B.  E  uteri  fid  is  agglutinated 
in  dilution  of  1-160,  and  the  B.  typhosus  in  dilution  of  i  rooo, 
whereas  the  B.  paratyphosus  failed  to  agglutinate. 

In  order  to  establish  the  etiological  relalionshi])  of  the  organ- 
ism to  the  disease  we  inoculated  six  rats  brought  into  the  labora- 
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Agglutination  tvith  Serum  of  Rabbit  Immunized  with  the  Bacillus  from  Rat  2A 


Strain 
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III 
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+ 
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B.fiara- 
typhosus 
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Time  in  hrs. : 
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++ 
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+  +  + 

+ 
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+  + 

+ 

+  +  + 
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+ 
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+ 
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+ 

+ 
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tory  especially  for  these  tests  from  a  lot  that  had  no  record  of 
disease  among  them.  They  were  kept  under  observation  for 
two  days  before  they  were  used. 

Two  rats  were  inoculated  intraperitoneally  with  0.5  c.c.  of  a 
saline  suspension  (jf  the  bacilli  grown  on  agar  for  24  hours. 
These  rats  died  in  two  and  three  days.  They  developed  no  char- 
acteristic symptoms. 

Two  others  were  inoculated  subcutaneously  with  the  same 
amount  of  bacterial  suspension.  They  had  no  diarrhoea  but 
bloody  crusts  around  nose  and  eyes  formed  in  five  days  and  the 
animals  died  in  six  and  seven  davs. 

The  last  two  were  fed  with  bread  soaked  in  a  24-hour  ])r()th 
culture.  They  developed  all  the  characteristic  symptoms  and 
died  in  nine  days. 

At  autops}-  the  characteristic  lesions  were  present  in  all  three 
experimental  tests,  and  the  organism  was  recovered  from  the 
heart  blood  and  organs. 

These  results  therefore  clearly  established  the  etiological  re- 
lationship of  the  organism  to  the  disease. 
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In  order  to  determine  whether  or  not  the  baciUus  was  patho- 
genic to  other  animals  we  inoculated  a  rabbit,  a  guinea-pig,  and 
two  mice,  one  intraperitoneally  and  one  subcutaneously  with  a 
saline  suspension  of  the  bacilli,  i  c.c.  of  the  saline  suspension 
killed  the  rabbit  in  three  days,  i  c.c.  killed  the  guinea-pig  in  i8 
hours  and  Yi  c.c.  killed  the  two  mice  in  i8  hours.  In  every  case 
the  organisms  were  recovered  in  pure  culture,  and  in  smears  from 
the  heart  blood  of  the  animals  large  numbers  of  bacilli  were 
found  showing  that  the  organism  had  developed  giving  rise  to  a 
true  infection.  It  was  difficult  to  find  bacilli  in  smears  of  the 
heart  blood  of  the  rats  dying  of  spontaneous  infection  although 
they  grew  in  cultures.  We  also  inoculated  a  rabbit  and  one 
mouse  with  the  same  amounts  of  the  bacterial  suspension,  which 
had  been  gi\-en  to  the  other  animals,  killed  by  heat,  to  determine 
the  toxicity  of  the  material  inoculated  and  as  a  control  for  the 
virulent  inoculated  material  of  the  cultures.  The  rabbit  and  the 
mouse  are  still  alive.  As  yet  we  have  not  tried  to  infect  other 
animals  by  feeding. 

The  majority  of  workers,  however,  have  not  been  able  to  re- 
produce the  disease  in  rabbits,  cats  and  dogs  by  feeding  them 
with  the  l)acillus  isolated  from  ei)idemics  in  rats.  The  work  of 
IMiihlens,  Dahm,  Fiirst,  Van  Ermengen,  Schern,  Steffenhagen 
and  others  suggest  that  both  in  their  cultural  characteristics  and 
their  agglutination  reactions  the  organisms  they  isolated  from  rat 
epidemics  agreed  with  tlie  Danysz,  Ratin.  Issalschenko.  and  (Part- 
ner bacillus,  and  also  with  the  Liverpool  virus.  But  it  is  e\ident 
that  the  bacillus  we  have  isolated  from  the  epidemic  differs 
slightly  in  the  degree  of  its  gas  production  and  markedly  in  its 
agglutination  reaction  from  all  the  strains  of  this  group  of  organ- 
isms with  which  we  have  as  yet  been  able  to  compare  it.  except 
in  one  notable  instance,  the  Bacillus  typhi  niiiriuiii,  which  we 
secured  from  the  Natural  History  Museum  and  which  was  orig- 
inally isolated  from  the  "Liverpool  virus,"  a  commercial  rat 
poison  sold  in  England  and  in  this  country. 

This  Liverpool  rat  virus  has  also  been  investigated  by  Hand- 
son,  Williams  and  Klein.     An  epidemic  broke  out  in  a  large  busi- 
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ness  house  in  London.  T\Yelve  persons  were  taken  ill  with  the 
disease.  Ten  days  later  when  they  were  all  convalescent  an  in- 
vestigation revealed  the  fact  that  although  these  men  all  ate  at  the 
business  house  with  many  other  employees,  only  those  who  ate  in 
a  certain  room  were  taken  ill.  In  this  room,  upon  removing 
the  floor  boards,  40  dead  rats  were  found !  It  was  then  dis- 
covered that  a  rat  poison,  the  Liverpool  virus  had  been  spread 
on  bread  and  placed  around  this  room  so  that  the  rats  could  get  it. 
Cultures  were  made  from  the  dead  rats,  and  from  the  patients, 
and  Klein  reports  that  the  bacilli  isolated  agreed  in  every  respect 
with  each  other  and  with  the  organism  found  in  the  Liverpool 
virus.  Blood  sera  of  the  convalescent  patients  agglutinated  the 
organism  of  the  "Liverpool  virus,"  the  organism  isolated  from 
the  dead  rats  and  the  organism  isolated  from  the  patients. 

The  immvme  sera  of  our  organism  fully  agglutinated  only  one 
organism,  namely,  the  Natural  History  Museum  strain  which 
was  obtained  from  the  "  Liverpool  virus."  Making  deductions 
from  this  it  would  seem  that  the  organism  which  we  isolated  from 
the  rats  agreed  in  all  tests  with  the  organism  of  the  "Liverpool 
virus"  and  that  tlie  use  of  these  commercial  rat  poisons  con- 
taining virulent  organisms  may  be  a  menace  to  man. 

Discussion   of  papers  by  Dr.  Pappciihciincr  and  Dr.  von    JVcdcl: 

Dr.  Wad.sworth  :  This  communication  is  of  particular  interest  to  the 
bacteriologist  in  two  respects.  First,  the  difficulties  experienced  in  attempting 
to  identify  this  organism  in  a  fairly  well-known  group  showing  that  although 
the  organism  corresponded  in  all  its  cultural  characteristics  with  the  other 
members  of  the  group  which  were  studied  the  agglutination  test  revealed 
marked  differences  in  the  reactions  of  the  different  strains  save  in  the  tests 
with  the  one  strain  of  B.  typhi  murium  obtained  from  the  Natural  History 
Museum.  These  results  illustrate  very  clearly  the  difficulties  in  the  present 
methods  of  the  identification  of  species.  Then,  the  relationship  of  this 
organism  to  the  commercial  rat  poison  I  think  is  one  of  considerable  im- 
portance, although  in  the  London  epidemic  none  of  the  cases  died,  they  evi- 
dently were  seriously  ill  and  certainly  the  sale  of  a  commercial  rat  poison 
with  living  organisms  should  be  considered  a  menace  to  man,  as  Dr.  Pappen- 
hcinuT  and  Dr.  von  Wedcl  have  pointed  out. 

Dr.  MacCai.lum  :  Since  necroses  may  be  produced  in  the  liver  and 
studied  in  all  stages  it  should  be  possiI)le  with  this  infection  to  determine  the 
validity  of  Dr.  Mallory's  ideas  as  to  the  production  of  focal  necroses  in 
human  typhoid  fever.      The  idea  that  emboli  of  large  cells  in  the  liver  capil- 
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laries  produce  anemic  necroses  there  has  never  appealed  to  me  because  it 
would  seem  necessary  to  occlude  all  the  capillaries  completely  in  order  to 
cut  off  any  area  from  its  blood  supply.  The  chance  of  getting  extremely 
early  lesions  ought  to  clear  up  the  origin  of  the  large  cells  also.  Dr.  Mallory 
regards  them  as  endothelial  cells,  but  the  matter  is  still  open  to  debate. 

Dr.  Huntoon  :  I  should  like  to  ask  Dr.  von  Wedel  if  he  has  made  any 
absorption  tests  with  these  organisms? 

Dr.  von  Wedel:  So  far  we  have  not  made  any  absorption  tests  with 
these  organisms,  as  the  agglutination  tests  were  made  in  duplicate  and  the 
results  agreed  in  all  tests.  While  the  absorption  test  no  doubt  is  more  deli- 
cate I  do  not  think  that  it  would  have  given  us  any  clearer  results  than  we 
were  able  to  get  with  the  agglutination  tests.  We  shall  have  to  complete  the 
absorption  tests  to  secure  more  light  on  the  nature  of  the  typhoid  agglu- 
tination. 


A  CASE  OF  CHORDOMA  OF  THE  SACRUM 

F.    C.    WOOD,    M.D. 

Some  years  ago  I  demonstrated  to  the  members  of  this  Society 
the  material  removed  from  the  sacral  region  of  a  woman  of  about 
thirty-five  years  of  age.  The  clinical  diagnosis  in  the  case  was 
myxosarcoma,  but  the  peculiar  vesicular  cells  lying  in  a  homo- 
geneous interstitial  substance  attracted  my  attention,  and  a  care- 
ful study  revealed  the  fact  that  the  tumor  was  undoubtedly  of  the 
type  known  as  chordoma. 

These  tumors  arise  from  remnants  of  the  chorda  dorsalis,  a 
structure  which  largely  disappears  before  birth.  Occasionally, 
however,  remnants  are  persistent  and  undergo  hyperplasia,  re- 
sulting in  the  formation  of  small  tumors  whicli  remain  local  and 
cause  little  or  no  disturbance  or  become  malignant  and  invade  the 
surrounding  structures.  The  specimen  which  I  show  to-night  is 
of  the  latter  type. 

This  large  jelly-like  mass  is  a  recurrence  of  the  tumor  re- 
moved from  the  sacral  region  four  years  ago,  the  removal  of 
the  mass  requiring  excision  of  a  large  part  of  the  gluteus  maxi- 
nms  muscle  and  the  tissues  of  the  right  buttock.     It  is  evidentlv 
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of  a  low  grade  of  malignancy,  as  the  tumor  cells  tend  to  pene- 
trate along  the  muscle  bundles,  and  do  not  involve  diffusely  all 
the  structures  alike,  though  sufficient  invasion  of  connective  and 
fat  tissue  has  occurred  to  warrant  considering  this  growth  as  a 
malignant  tumor. 

IMicroscopical  examination  of  the  sections  shows  a  typical 
gelatinous  basement  substance,  in  which  lie  large  vesicular  cells 
with  relatively  small  nuclei.  There  is  no  Cjuestion  of  confusion 
microscopically  between  this  tumor  and  a  myxosarcoma. 


THE  ATTITUDE  OF  UNDERTAKERS  TOWARD  THE 
PERFORMANCE  OF  AUTOPSIES 

BY    W.    G.    MACCALLUM 

I  thought  it  would  be  of  considerable  interest  for  this  Society 
to  know"  what  happened  yesterday  at  a  meeting  the  Undertakers' 
Association  at  which  Dr.  Ewing,  Dr.  Janeway  and  I  were  invited 
to  speak  as  to  our  point  of  view  in  regard  to  autopsies. 

There  were  gathered  together  at  this  meeting  a  representative 
body  of  about  seventy-five  undertakers  from  this  and  adjoining 
states.  They  were  evidently  not  entirely  in  sympathy  with  our 
interest  in  the  performance  of  autopsies,  although  they  were  in- 
terested in  having  our  point  of  view.  We  spoke  in  the  tenor 
which  you  might  expect — I  need  not  give  that  in  detail. 

The  more  interesting  part  of  the  meeting  was  the  discussion 
brought  forward  by  the  undertakers  and  I  tliink  we  should  know 
their  point  of  view.  With  our  various  general  statements  about 
tlie  matter  of  autopsies,  they  agreed  perfectly,  but  they  had  the 
following  grievances  to  air,  concerned  chiefly  with  autopsies  per- 
formed in  hospitals.  Their  grievances  related  not  only  to  the 
doctors  but  also  to  executive  officers  of  liospitals.  Thev  asked 
incidentally  why  we  did  not  do  autopsies  on  private  cases  Ijut  only 
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did  them  on  public  patients  in  the  hospitals.     We  easily  cleared 
up  this  false  impression. 

1.  They  claimed  that  they  were  not  treated  courteously  when 
they  went  to  hospitals,  though  they  asked  for  no  particular  favors, 
but  merely  for  the  death  certificates  and  permission  to  take  the 
body  away ;  that  they  were  kept  waiting  for  hours,  sometimes 
for  the  body  and  sometimes  that  the  autopsy  might  be  finished, — 
by  a  relatively  slow  pathologist.  They  thought  that  at  any  rate 
they  should  get  the  death  certificates  promptly. 

2.  That  the  death  certificates  were  frequently  made  in  such 
an  obscure  way  that  it  was  difficult  to  tell  the  cause  of  death. 
On  this  account  they  often  experienced  difficulty  in  having  the 
certificates  accepted  by  the  health  authorities. 

3.  That  the  ser^-ices  of  the  undertaker  were  often  bargained 
for  by  a  clerk  at  the  front  door  of  the  hospitals,  who  would  wait 
for  the  highest  bidder  and  turn  the  funeral  into  his  hands. 

Those  were  the  grievances  as  far  as  the  executive  side  of  the 
thing  went.  They  also  appreciated  the  fact  that  superintendents 
of  hospitals  are  opposed  to  autopsies  through  fear  or  the  wish  not 
to  be  entangled  in  any  kind  of  lawsuit. 

They  claimed  that  autopsies  were  done  in  the  most  brutal 
fashion;  that  they  were  done  incompetently  and  not  with  the 
care  that  should  be  devoted  to  them.  These  complaints  did  not 
refer  so  much  to  external  mutilations  as  to  disturbances  in  the 
internal  arrangement  of  the  body  which  interfered  with  their 
embalming  processes.  They  complained  bitterly  of  the  removal 
of  the  organs  of  the  neck,  which  so  interrupted  the  arterial  system 
as  to  make  it  impossible  for  them  to  embalm  the  face.  They 
also  complained  of  the  mode  of  removal  of  the  skull  cap  and 
brain  which  often  leaves  a  ridge  across  the  forehead. 

They  welcomed  the  suggestion  made  by  Dr.  Ewing  that  the 
embalming  be  done  before  the  autopsy.  But  under  such  condi- 
tions the  pathologist  could  make  nothing  out  of  the  gross  ap- 
pearance of  the  organs  and  no  fine  microscopic  studies  could  be 
made.  Furthermore,  blood  cultures  would  obviously  be  out  of 
the  question.     The  suggestion  was  made  that  we  might  embalm 
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the  head  and  neck  for  the  undertaker  or  else  call  him  in  to  do  it 
before  the  autopsy  was  begun. 

I  have  brought  this  matter  up  because  it  seems  to  me  that  we 
might  meet  the  undertakers  half  way  and  follow  their  suggestions 
as  far  as  possible,  since  they  seem  to  have  control  of  the  whole 
situation.  Dr.  Janeway  pointed  out  that,  while  the  percentage 
of  autopsies  in  German  institutions  ran  as  high  as  95  to  97,  in 
New  York  City  it  is  only  15.  It  seems  to  me  that  we  can  improve 
this  lamentable  condition  if  we  try. 


DEMONSTRATION    OF   CULTURES    OF    THE   VIRUS 
OF   POLIOMYELITIS 

SIMON    FLEXNER,    M.D.,    AND    HIDEYO    NOGUCHI,    M.D. 

The  starting  point  of  the  cultivation  of  the  virus  of  epidemic 
poliomyelitis  was  the  successful  cultivation  of  various  spiroch?e- 
tae  by  Noguchi.  You  are  probably  all  familiar  with  the  manner 
in  which  that  cultivation  was  accomplished.  Essentially,  it  con- 
sisted in  the  use  of  fresh  tissue,  suitable  nutrient  media,  and  the 
regulation  of  the  amount  of  oxygen  in  the  tubes.  It  was  ascer- 
tained that  the  cultivation  of  the  strictly  parasitic  tissue  spirochse- 
ta;  such  as  Treponema  pallidum  and  Treponema  pertenne  required 
strictly  anaerobic  conditions,  while  the  cultivation  of  the  species 
that  resides  in  the  blood,  among  which  are  Spirochccta  recnrrentis, 
Diitfoni  and  gallinaruin,  demands  the  presence  of  a  minute 
amount  of  oxygen.  Besides  the  fresh  tissue  tlie  nutritive  sub- 
stance was  chiefly  ascitic  fluid,  but  it  was  found  that  not  every 
sample  of  ascitic  fluid  was  suitable  Imt  that  many  samples  were 
unsuitable.  Hence,  a  careful  selection  of  this  fluid  needed  to 
be  made. 

As  you  know,  many  unsuccessful  allcnipts  liave  been  made  to 
cultivate  the  microorganism  of  poliomyelitis.     On  the  basis  of 
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the  successful  cultivation  of  spiroch?et?e  we  undertook,  in  con- 
nection with  the  experimental  work  being  conducted  at  the  Rocke- 
feller Institute  on  poliomyelitis,  a  cultivation  of  the  virus  of  this 
disease.     For  this  purpose  Noguchi  employed  materials  derived 
both  from  human  beings  and  from  monkeys  suffering  from  epi- 
demic poliomyelitis.     Portions   of   the   central  nervous   system, 
either  in  substance,  or  emulsions,  or  Berkefeld  filtrates  from  the 
central  nervous  system,  were  employed  for  the  cultivations,  and 
not  only  were  fresh  tissues  used  but  also  tissues  which  had  lain 
for  many  weeks  or  months  in  fifty  per  cent,  glycerine.     The  cul- 
tural conditions  provided  consisted  of  sterile  tissue,  usually  a 
fragment  of  the  kidney  of  a  rabbit,  ascitic  fluid  and  agar.     The 
original  cultivations  were  always  obtained  in  a  fluid  medium  and 
never  on  a  solid  medium.     The  fluid  medium  is  overlaid  with  a 
layer  of  sterile  paraffin  oil  to  exclude  oxygen.     The  growth  in  the 
fluid  medium  takes  place  slowly  and  in  the  first  generation  usu- 
ally requires  from  seven  to  twelve  days  to  become  evident  and 
produces  no  visible  alteration  of  the  medium.     The  growth  begins 
in  the  lower  end  of  the  tube  next  the  tissue.     From  this  fluid  cul- 
ture a  growth  in  solid  medium  is  obtained  by  transfers  into  a 
medium  consisting  again  of  tissue,  ascitic  fluid  and  agar.     The 
transfers  from  lube  to  tube  are  made  at  intervals  of  seven  to 
twelve  days  and  it  may  not  be  until  several  successive  transfers 
to  a  solid  medium  have  been  made  that  a  growth  is  secured.    This 
growth  consists  of  discrete  minute  colonies  beginning  in  the  bot- 
tom of  the  tube  and  rising  in  but  not  reaching  the  surface  of 
the  medium.     Stained  preparations  of  the  fluid  and  then  of  the 
solid  growths  show  the  microorganism  to  consist  of  minute  dots 
occurring   singly,    in   pairs,   masses,   and   even   in   chains.     The 
microorganism  is  stainable  by  Giemsa's  and  also  by  Gram's  stain. 
The  latter  acts  irregularly  and  sometimes  is  readily  decolorized. 
The  microorganism  measures  about  0.15  to  0.3/^  in  diameter. 
In  form  it  is  usually  globular  but  sometimes  ovoid  or  laterally 
flattened.     It  will  pass  the  pores  of  Berkefeld  filters  V  and  N. 
It  is  immobile.     The  microorganism  is  found  in  the  tissues  of 
man  and  monkeys  suffering  from  poliomyelitis,  both  in  film  prep- 
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arations  and  in  sections.  Since  others  may  be  sufficiently  inter- 
ested to  undertake  the  cultivation  of  this  microorganism  it  is  de- 
sirable to  emphasize  the  fact  that  to  obtain  the  initial  growth  is 
difficult  and  that  its  demonstration  in  tissues  is  also  difficult  and 
the  usual  staining  methods  fail  to  bring  it  into  view. 

The  microorganism  is  very  simple  in  its  structure  and  there- 
fore the  determination  of  its  etiological  relationship  must  be 
brought  by  animal  inoculation.  Without  success  in  this  field  it 
would  hardly  be  possible  to  attach  the  microorganism  etiologically 
to  epidemic  poliomyelitis.  \\'e  have  succeeded  in  producing  polio- 
myelitis in  a  number  of  monkeys  by  inoculating  the  cultures.  The 
successful  inoculations  have  been  conducted  both  with  cultures  de- 
rived from  human  tissues  and  from  monkey  tissues.  It  has  been 
found  less  difficult  to  produce  the  infection  up  to  the  present  with 
cultures  less  far  removed  than  with  those  further  removed  from 
the  original  materials  out  of  which  they  have  been  developed ; 
which  probably  means,  as  was  predictable,  that  the  cause  of  polio- 
myelitis is  a  highly  parasitized  microorganism.  And  we  all  know 
how  difficult  it  is  to  maintain  such  parasitized  organisms  in  a  state 
of  virulence  under  saprophytic  conditions  of  growth. 

The  incubation  period  after  inoculation  of  the  culture  is  sim- 
ilar to  that  observed  in  inoculating  directly  an  emulsion  of 
monkey  spinal  cord  and  may  be  as  brief  as  four  or  five  days  or 
as  great  as  two  or  three  weeks.  Tlie  symptoms  developed  are 
characteristic  of  poliomyelitis  in  the  monkey  and  the  lesions  in 
the  central  nervous  system  are  indistinguishable  from  those  oc- 
curring in  human  beings  or  produced  in  monkeys  with  infected 
human  or  monkey  tissue.  After  successful  inoculation,  except 
at  the  local  point  of  introduction  of  the  culture  and  even  not 
always  there,  it  is  as  difficult  to  demonstrate  in  tissues  the  micro- 
organism as  is  the  case  in  the  disease  produced  by  emulsions  of 
infected  tissues.  The  tissues  of  monkeys  wlncli  liaxe  l)een  inocu- 
lated successfully  can  be  transferred  directly  to  other  monkeys, 
as  can  infected  monkey  tissues  ordinarily  derived,  and  can  be 
preserved  in  glycerine  in  an  active  state.  In  other  words,  there  is 
accurate  relationship  between  the  cxpcrimcnlal  (hseasc  as  i)ro- 
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cluced  by  the  cultures  and  the  experimental  disease  as  produced  by 
inoculating  infected  human  or  monkey  tissues.  Indeed,  not  only 
are  the  symptoms  and  the  lesions  identical,  but  we  have  also  ob- 
served instances  in  which  a  polioencephalitis  has  been  produced 
by  the  cultures  either  alone  or  along  with  a  poliomyelitis.  In  the 
human  affection  as  well  as  in  the  experimental  disease  as  ordi- 
narily produced  in  the  monkey  the  lesions  are,  as  we  now  know, 
not  limited  either  to  the  anterior  horns  or  even  to  the  gray  matter 
of  the  spinal  cord  but  afTect  also  the  white  matter  and,  as  has 
also  been  observed  by  us,  with  great  constancy  the  intervertebral 
ganglia.  This  same  distribution  of  lesions  has  been  repeatedly 
observed  in  monkeys  inoculated  with  cultures,  so  that  in  minute 
details  correspondence  is  accurate. 

In  our  original  publication  we  withheld  decision  as  to  whether 
there  might  be  an  association  of  microorganisms  in  the  cultures, 
namely,  along  with  the  visible  organism  the  growth  of  a  second 
and  invisible  microorganism.  We  see  no  way  by  which  this  point 
can  be  readilv  excluded  except  by  that  of  indefinite  dilution  which 
we  think  must  ha\-e  Ijeen  accom])lishe(l  in  the  later  generations. 

Discussion: 

Dr.  Wadsworth  :  This  seems  to  be  an  exceptionally  complete  demon- 
stration of  the  etiological  relationship  of  this  organism  to  poliomyelitis  except 
in  the  one  point  which  Dr.  Flexner  has  emphasized  so  clearly,  namely,  the 
possibility  of  the  association  of  an  invisil)le  virus  with  the  organism.  I 
should  like  to  ask  Dr.  Noguchi  whether  he  has  obtained  any  growths  on 
solid  media  from  which  transfers  might  be  made. 

Dr.  M.\cCallum  :  As  I  understand  it  Dr.  Flexner  and  Dr.  Noguchi  do 
not  make  any  attempt  at  classification  of  this  organism.  I  here  get  the  im- 
pression that  this  may  be  the  first  organism  of  a  new  group  to  be  rendered 
visible  and  we  shall  await  with  interest  tlie  decision  as  to  whether  it  is  an 
animal  or  plant. 

Dr.  Noguchi:  It  seems  still  too  early  to  form  a  definite  o])ini()n  as  to  the 
nature  of  this  organism,  but  we  may  get  a  better  understanding  when  similar 
organisms  are  obtained  in  culture  one  after  another,  it  is  interesting  to  note 
that  the  cultural  conditions  required  by  this  organism  are  similar  to  those 
necessary  for  the  spirochjEtes. 
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A   CASK  OV  0^^\RTAN  G1-:ST ATION 

M.    C.\TUR.\NI 

Anioiifi^  se\eral  .specimens  of  ectopic  i)reg"nancy  upon  which 
I  ha\e  l)een  workinjr  at  the  Pathological  La])oratory  of  Cornell 
Uni\ersity,  one  specimen,  on  microscopical  examination,  proved 
to  be  an  ovarian  pregnancy.  Through  the  courtesy  of  Dr. 
l-'wing  I  ha\e  the  pleasure  to  submit  this  specimen  to  your 
attention,  together  with  a  few  remarks  on  the  history  of  the 
case. 

Case  History:  I'atient  33  years  old;  has  had  three  children; 
last  child  five  years  old ;  has  had  five  abortions;  history  of  gonor- 
rhfca  and  syphilis.      In  June,   tc^oq.  T  operated  u])ou  her  for  a 
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right  tiil^al  abortion;  tube  and  ovary  on  the  right  side  were 
removed.  In  January,  19 12,  after  a  few  days  delay  of  the  men- 
strual period,  the  patient  came  to  me  with  all  the  symptoms  of 
an  ectopic  pregnancy  on  the  left  side.  At  the  operation,  fifteen 
days  after  the  initial  attack,  the  abdomen  was  found  filled  with 
clotted  and  fluid  blood.  The  clots  were  mostly  in  the  region  of 
the  left  adnexa ;  the  fimbriated  end  of  the  fallopian  tube  was 
patulous;  the  ovary  on  the  distal  pole  was  covered  by  clots  and 
was  damaged.  The  left  tube  was  removed;  the  ovary  was  not 
removed  but  resected,  on  account  of  the  absence  of  the  right 
ovary,  which  had  been  removed  at  the  prex'ious  operation.  The 
case  at  the  time  was  considered  one  of  tubal  abortion,  but  failed 
to  show  any  evidence  of  ovum  in  the  tube. 

The  gross  specimen  shows  the  fimbriated  extremity  of  the 
fallopian  tube  patulous.  The  resected  ovary  is  attached  by  a 
band  of  tissue  to  the  mesosalpinx.  This  part  of  the  ovary 
measures  3  cm.  in  width  and  2  cm.  in  thickness.  A  section  for 
microscopical  examination  was  taken  from  the  inner  side  of  the 
specimen.  This  section  shows  a  circular,  whitish  band  of  tissue 
surrounding  a  dark  central  area.  Microscopical  examination  of 
the  Aarious  sections  shows  a  large  area  of  blood  and  fibrin,  sur- 
rcmnded  by  o\'arian  tissue,  and  in  the  hemorrhagic  areas  are  scat- 
tered chorionic  villi.  Villi  are  present  in  all  parts  of  the  central 
area,  beginning  from  the  inner  edge  of  a  distinct  corpus  luteum. 
In  some  sections  chorionic  \-illi  are  seen  among  the  columns  of 
lutein  cells.  In  places  the  decidual  reaction  is  very  slight,  but 
there  is  a  group  of  distinct  Langhans  cells  in  the  cortex  of  the 
ovary. 

'I'hc  integrity  of  the  tube  and  the  presence  of  fetal  elements 
closely  associated  with  the  corpus  luteum,  surrounded  by  ovarian 
tissue,  constitute  the  essential  features  of  the  specimen. 


LUNG  FROM  A  CASE  OF  ARTIFICIAL 
PNEUMOTHORAX 

LEO  KESSEL,   M.D. 

The  compression  of  a  tuberculous  lung  was  first  noted  as  hav- 
ing beneficial  effect  by  Carson,  a  physiologist  of  Liverpool,  in 
1822  ;  and  ten  years  later  Houghton  reported  a  case  of  pulmonary 
tuberculosis  complicated  by  pneumothorax.  Following  this  there 
occurred  in  the  literature  from  time  to  time  occasional  references 
to  cases  in  which  beneficial  results  had  been  exerted  by  spon- 
taneous iHieumothorax,  following  which  fibrosis  had  occurred. 
In  1888  Forlanini  advocated  the  introduction  of  nitrogen  gas  for 
the  compression  of  the  lung.  This  idea  was  suggested  at  the 
Congress  in  Rome,  but  was  not  generally  received  with  enthu- 
iasm,  although  fifteen  years  later  se\eral  cases  were  reported  as 
having  been  benefited,  and  the  idea  was  more  widely  received 
About  this  time  ]\lurphy  of  Chicago  reported  five  cases.  In  Ger- 
man)' also  work  was  carried  on  along  this  line  by  Brauer  and 
Spengler.  and  in  this  country  it  has  been  done  more  recently  by 
Floyd  of  Boston.  At  the  present  time  this  work  is  l)eing  admi- 
rabl}-  carried  on  by  Robinson,  and  the  Bedford  Sanitarium  is 
largelx'  interested  in  this  method. 

\'arious  methods  have  been  suggested  in  connection  with  the 
introduction  of  nitrogen  gas,  such  as  the  jnuKture  method  by 
I'orlanini  and  the  incision  method  by  Brauer.  The  former  has 
been  used  by  us.  I  have  had  the  opportunity  of  studying  a  large 
number  of  cases,  treated  at  the  Bedford  Sanitarium  by  the  method 
of  artificial  ])neum()thorax.  The  ca.se  presented  is  of  a  i)atient 
there. 

'i'his  woman  entered  the  sanitarium  in  1(^13,  with  a  history 
of  cough,  profuse  expectoration  for  two  and  a  half  years,  and  in 
recent  months  there  had  been  chills,  fever,  night  sweats,  emacia- 
tion, progressi\e  weakness,  and  cyanosis.  The  temperature  was 
104'.     Chills,  sweats  and  an   absolutely  intractable  cough   per- 
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sisted.  There  was  a  cavity  in  the  upper  lobe  of  the  hmg  on  the 
right  side;  she  also  suffered  from  mitral  insufficiency.  The 
patient  was  classified  as  a  "third  stage"  case,  and  the  clinical 
course  confirmed  this.  The  patient  happened  to  be  placed  in  a 
ward  where  there  were  a  number  of  other  cases  who  were  under- 
going the  artificial  pneumothorax  treatment.  She  begged  very 
hard  to  be  allowed  the  chance  of  this  treatment.  A\'e  were  very 
unwilling  to  grant  this  request  as  there  were  many  contra-indica- 
tions.  There  were  bilateral  lesions  and  the  patient  was  practic- 
ally moribund,  with  marked  cyanosis,  and  her  cough  had  failed  to 
yield  to  any  form  of  treatment.  Finally  it  was  considered  pos- 
sible that  we  might  collapse  the  lung  cavity  and  the  treatment 
was  determined  upon.  There  was  very  little  difficulty  in  entering 
the  left  chest  and  ten  inflations  of  nitrogen  gas  were  administered, 
not  more  than  500  c.c.  being  given  at  any  one  time,  and  usu- 
ally not  more  than  250  c.c.  at  a  dose.  The  points  of  entrance 
were  twice  in  the  fourth  space  in  mid-axillary  line,  four  times  in 
the  seventh  space  in  the  posterior  axillary  line  and  four  times  in 
the  ninth  space  in  line  with  the  vertebral  border  of  the  scapula. 

From  the  first  the  patient  did  remarkably  well.  The  tempera- 
ture came  to  normal;  the  intractable  cough  subsided;  expectora- 
tion diminished;  the  patient  was  able  to  sleep  and  was  much 
better  in  ever}^  way ;  she  was  even  able  to  get  out  of  bed.  This 
continued  for  ten  weeks  after  the  establishment  of  the  pneumo- 
thorax, when,  rather  suddenly,  her  condition  changed  for  the 
worse :  dyspnoea  and  cyanosis  returned  and  all  the  symptoms 
were  aggravated.  She  lost  ground  rapidly  and  died  in  ten  days. 
Death  was  undoubtedly  due  to  cardiac  decompensation  and 
acute  dilatation  on  the  right  side  of  the  heart. 

A  point  of  interest  was  that,  in  spite  of  the  complete  collapse 
of  the  left  lung,  at  no  time  was  there  absence  of  l)reath  sounds  or 
rales.  This  shows  clearly  the  misleading  features  of  physical 
diagnosis  and  that  it  is  essential  to  this  work  that  a  good  X-rav 
should  l)e  ol)laiiK'(l.  The  ])h}sical  examination  did  not  show 
complete  pneumothorax  at  death.  'Iliere  was  an  extensive  ob- 
literation of  the  entire  right  pleural  cavity;  the  left  was  practic- 
ally free.     The  X-ray  plates  show  the  condition  of  the  lung,  first, 
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before  pneumothorax,  second,  after  pneumothorax.  In  the 
second  the  adhesions  are  very  distinct  from  the  pleura  up  to  the 
second  space,  and  behind  to  the  fourth  space.  The  left  pleural 
cavity  appears  practically  free.  At  death  there  were  three 
ounces  of  clear  fluid  in  the  pleural  cavity.  The  lung  was  found 
to  be  absolutely  compressed  against  the  heart  and  the  posterior 
mediastinum.  The  pleura  was  smooth  and  thickened.  There 
was  a  marked  mitral  insufficiency  and  dilatation  of  the  right  ven- 
tricle. There  was  a  chronic  parenchymatous  nephritis  and  a 
tuberculosis  of  the  ileoccccal  junction.  • 

The  X-ray  picture  of  the  lung  shows  the  extreme  compression 
which  can  be  exerted  by  this  method.  An  adherent  pericardium 
is  shown.  1'he  adhesions  are  very  tough  and  no  amount  of 
pressure  would  influence  any  pocket  formed  in  the  pleurrc,  made 
by  adhesions  of  such  density.  Pressure,  on  the  other  hand,  in 
such  a  case,  is  very  much  more  likely  to  effect  a  rupture  of  the 
lung  and  these  instances  occur  much  more  frequently  than  they 
should.  Another  point  shown  is  the  way  in  which  adhesions  can 
remain  persistent  between  the  thoracic  wall  and  the  pleura  over 
a  cavity.  Gas  is  introduced,  but  the  failure  of  clinical  improve- 
ment is  accounted  for  by  the  non-collapse  of  the  cavity. 

The  experience  of  two  men,  Droscher  and  Gretz,  shows  that 
an  artilicial  pneumothorax  sometimes  induces  a  well  marked 
fibrosis.  Kaufman  and  Bruns,  in  their  experiments  on  dogs  and 
rabbits,  show  that  atelectasis  and  librosis  may  be  induced. 

Discussion: 

Dr.  Wad.sworth  :  It  is  interesting  to  see  the  pictures  of  this  case  and.  at 
the  same  time,  the  autopsy  material.  Has  Dr.  Kessel  made  any  study  of  the 
tubercle  bacilli  in  the  different  lesions,  to  determine  their  number  and  distri- 
bution in  the  lesions  of  the  treated  lung,  as  compared  with  the  other  lung? 

Dr.  Pappenheimf.r  :  Do  the  lesions  in  the  other  lung  show  the  same 
organization? 

Dr.  Maxxhkimkr  :  I  have  seen,  in  the  case  of  a  Ijij-.  healthy  dot;,  tlie  lung, 
which  had  been  compressed  by  repeated  insufflation  of  nitrogen  gas  into  the 
pleural  cavity.  This  had  been  kept  up  for  six  months,  and  then,  after  an 
interval  of  another  six  months,  during  which  the  animal  gained  in  weight 
and  was  perfectly  well,  it  was  killed,  and  the  lung  was  found  in  the  following 
condition.  It  was  one  fourth  to  one  third  of  its  original  volume,  felt  tough, 
and  there  was  still  a  bubble  of  gas  in  the  sac.     Microscopically  there  was  no 
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complete  atelectasis,  but  the  alveolar  walls  were  approximated  and  thickened 
and  included  infiltrations  of  desquamated  epithelia  and  red  cells.  The  con- 
nective tissue  around  vessels  and  bronchi  was  markedly  increased,  as  well  as 
that  of  the  pleura.  That  means  the  healthy  lung  of  a  strong  animal  had  been 
so  affected  in  structure  and  function  by  a  pneumothorax,  that  after  a  pro- 
longed rest  it  could  not  be  re-expanded.  Similar  conditions  have  been  re- 
ported on  human  cases,  e.  g.,  a  connective  tissue  overgrowth,  not  only  in  the 
tuberculous  areas  of  the  lung  where  we  want  it,  but  also  in  the  healthy  areas 
where  it  is  not  wanted.  We  should  therefore  not  accept  the  indications  set 
by  some  enthusiasts  at  the  last  International  Congress,  namely  to  perform 
artificial  pneumothorax  in  incipient  cases. 

Dr.  Kessel  :  In  answer  to  Dr.  Wadsworth's  question,  it  may  be  stated 
that  in  ene  of  Droscher's  cases,  in  the  collapsed  area  there  was  no  tendency 
to  growth  of  new  tubercle  bacilli.  It  is  exceptional  to  find  evidences  of  fresh 
bacilli  in  a  collapsed  lung.  In  reply  to  Dr.  Pappenheimer,  there  was  some 
activity  of  the  tuberculous  process  in  the  right  apex,  but  no  evidence  of  organi- 
zation at  all. 
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The  specimens  to  be  presented  are  from  cases  operated  upon 
at  St.  Luke's  Hospital  during  the  summer  of  1913.  Two  cases 
of  sarcoma  of  the  intestine,  one  a  lymphosarcoma  of  the  ileocae- 
cal  N'alve,  the  other  a  si)indle  cell  sarcoma  of  the  cecum. 

The  lymphosarcoma  was  found  in  a  girl  seven  years  of  age, 
sent  in  with  a  diagnosis  of  acute  appendicitis.  Her  family  and 
previous  history  were  negati\e.  Examination  showed  symptoms 
indicating  acute  appendicitis.  Blood  count  showed  a  leucocytosis 
of  10,500,  polynuclears  80  per  cent. 

At  operation  the  aj^pendix  was  found  to  he  moderately  in- 
fiamed  and  a  tumor  was  palpated  at  the  ileocax-al  junction.  The 
lower  part  of  the  Ccccum  and  a1)Out  4  cm.  of  the  ileum  were  re- 
sected. The  tumor  was  a  firm,  rounded  mass  measuring  3X2 
cm.  arising  apparently  in  the  ])osterior  portion  of  the  ileocecal 
valve.  Surface  appeared  necrotic.  On  section  the  tumor  ])re- 
sented  a  smooth,  homogeneous,  glistening  appearance,  color  pink- 
ish yelk)W.  Necrosis  extended  only  i  mm.  beneath  the  surface. 
On  the  inner  as])ect  of  the  cecum  there  are  two  enlarged,  rather 
firm  lyni])h  nodes.      Similar  nodes  were  found  in  ihe  mesocolon. 
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^Microscopical  examination  shows  delicate,  loose  connective 
tissue  reticulum  with  a  few  thicker  trabecuke.  The  spaces  so 
formed  are  closely  packed  with  small  round  cells  and  deeply 
staining  nuclei.  The  tumor  is  actively  invading  the  surrounding 
tissue,  including  the  interstitial  tissue  of  the  mucosa.  It  is  only 
slightly  ^"ascular.  Sections  of  the  glands  show  no  neoplasm. 
The  examination  of  the  appendix  shows  an  inflammatory  process 
confined  to  the  mucosa. 

The  patient  developed  a  fecal  fistula  and  later  returned  to  the 
hospital.  On  her  entrance  she  had  a  leucocytosis  of  53,000, 
polynuclears  70  per  cent.,  lymphocytes  93  per  cent.,  red  blood 
cells  4,453,000,  hemoglobin  50  per  cent.  W'hen  free  drainage 
was  established  leucocytosis  fell  to  12,000,  polynuclears  13  per 
cent..  l}'mphocytes  87  per  cent.  The  poh'nuclear-lymphocytic 
ratio  showed  little  change  until  her  death  six  weeks  after  the 
operation.  No  autopsy  was  obtainable.  Her  anremia  was  pro- 
gressive and  at  the  time  of  death  red  blood  cells  were  reduced  to 
2,300,000,  hemoglobin  25  per  cent. 

The  spindle-cell  sarcoma  was  frcjm  a  married  woman  ^2  years 
of  age.  She  entered  the  liospital  C()mi)laining  of  a  pain  in  the 
l)owels  and  weakness,  k'our  months  previously  she  had  had 
headaches,  chills,  fever  and  was  constipated  and  in  the  inter\-en- 
ing  time  had  lost  twenty  four  pounds  in  weight.  Her  last  men- 
strual period  occurred  three  years  pre\i()usly.  She  liad  had  four- 
teen children  and  two  miscarriages,  k^amily  history  was  irrela- 
vent.  l'h}sical  examination  showed  an  abdominal  tumor  about 
10  cm.  in  diameter  in  the  lower  left  cpiadrant.  which  was  hard, 
not  tender,  and  but  slightly  moval)le.  At  operation  the  tumor 
was  found  to  lie  between  layers  of  the  mesosigmoid,  and  was 
adherent  in  the  left  iliac  region.  On  removing  it  a  large  cavity 
containing  fecal  matter  was  o])ened. 

The  tumor  measures  12  X  6X  7  cm.,  and  involves  the  wall 
of  the  cecum,  20  cm.  of  which  was  remoxed  with  it.  The  cav- 
ity in  the  main  tumor  communicates  with  the  lumen  of  the  gut 
through  two  ulcerated  areas  about  i  cm.  in  diameter.  ( )n  sec- 
i'um  the  tumor  has  a  homogeneous,  "meaty"  appearance,  and 
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there  are  enlarged  lymph  nodes  beneath  the  peritoneum  adjacent 
to  it. 

The  tumor  is  made  up  of  cells  of  the  small  spindle  type  and 
actively  invades  the  wall  of  the  gut.  There  is  a  marked  suppura- 
tive process  and  much  necrosis  in  the  main  tumor  mass.  The 
patient  made  a  slow  recovery  and  left  the  hospital  five  weeks 
after  the  operation. 
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The  third  specimen  is  from  the  left  arm  of  a  young  man.  nine- 
teen years  of  age.  He  gave  a  history  of  having  noticed,  four 
years  previously,  a  lump  the  size  of  a  hickory  nut  at  about  the 
middle  of  the  inner  aspect.  This  increased  slowly  in  size  and 
has  never  been  inflamed,  painful  or  sensitive.  He  had  no  recol- 
lection of  trauma  and  denied  lues.     Family  history  was  negative. 

At  operation  a  fusiform  tumor  measuring  21  X  5  X  4  cm. 
was  found  lying  in  the  sheath  of  the  brachial  vessels  and  nerves. 
No  enlarged  glands  could  be  palpated. 

The  tumor  is  well  encapsulated ;  a  rather  large  nerve  trunk 
runs  into  the  apex  of  the  tumor  and  its  fibres  fan  out  over  the 
surface.  From  the  lower  extremity  there  extends  a  short  nerve 
trunk  which  quickly  forms  three  distinct  trunks.  On  section, 
tissue  is  firm  and  fibrous.  There  are  several  areas  of  softening, 
numerous  small  s])accs  filled  with  clear  yellowish  fluid  and  a 
cystic  cavity  containing  chocolate  colored  fluid. 

Microscopic  examination  shows  a  general  librous  structure 
similar  to  that  usually  descril)ed  in  neurofibromata.  In  addition 
there  are  areas,  particularly  at  the  upper  extremity,  which  show 
marked  variation  in  the  shape  and  size  of  tlie  cells,  many  of 
them  being  of  large  size,  irregular  in  outline  and  there  are  some 
mullinucleatcd  cells.  i\  few  cells  are  found  which  are  suggest- 
i\'e  of  neural  elements  but  up  to  the  present  we  have  been  unable 
to  demonstrate  their  nature  ])y  staining  reaction.      .\   tentatixe 
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diagnosis  of  neiirofibrosarconia  is  made  and  I  shall  be  glad  to 
submit  the  material  to  the  Committee  on  Alicroscopy. 

Discitssion : 

Dr.  Libmax  :  The  first  case  was  of  interest  to  me  because  the  chnical 
picture  was  that  of  acute  appendicitis.  A  number  of  years  ago  I  published 
five  cases  of  lymphosarcoma  of  the  intestine  and  drew  attention  to  the  fact 
that  certain  cases  have  the  clinical  picture  of  acute  or  subacute  appendicitis. 
The  resemblance  to  appendicitis  in  some  of  these  cases  is  probably  due  to  the 
interference  of  the  action  of  the  ileocaecal  valve.  If  there  is  obstruction  to 
the  valve  or  if  there  is  edema  and  inflammation  of  the  valve,  one  can  get 
very  marked  symptoms  analogous  to  what  one  finds  in  acute  appendicitis. 
Mackenzie  has  pointed  out  that  a  number  of  symptoms  are  probably  due  to 
the  hyperperistalsis  of  the  small  intestine  during  the  attack.  Several  years 
ago  I  saw  a  case  of  an  ordinary  ulcer  of  the  caecum  without  any  thickening 
of  the  wall  but  with  inflammation  of  the  ileocaecal  valve  and  marked  edema 
of  the  valve.  In  this  case  the  patient  sufifered  from  symptoms  like  those  one 
sees  in  cases  of  appendicitis  with  secondary  obstruction  of  the  bowels. 

The  lymphosarcomata  of  the  intestine  generally  become  quite  large  and 
extensive  before  they  produce  symptoms.  The  spindle-cell  sarcoma  can  pro- 
duce marked  symptoms  even  if  they  are  quite  small.  Besides  typical  cases  of 
lymphosarcoma  of  the  intestinal  tract  and  lymph  nodes,  and  besides  the 
pseudoleukemia  cases  and  cases  of  Hodgkin's  disease,  there  are  atypical  forms 
of  disease  which  are  difficult  to  classify'.  At  times  the  lymphosarcoma  is 
described  as  starting  in  the  intestine,  when  it  really  starts  in  the  mesenteric 
nodes.  The  cases  that  are  found  in  the  mesenteric  nodes  and  involve  the 
intestine  secondarily  can  sometimes  be  distinguished  by  the  fact  that  they 
produce  peculiar  traction  diverticula  in  the  intestine. 

Dr.  Ewixg:  Lymphosarcoma  of  the  intestine  is  a  subject  of  very  great 
interest  both  on  account  of  its  frequency  and  because  of  the  ol)Scurity  of  its 
origin. 

The  present  case  illustrates  that  form  of  the  disease  which  is  localized 
and  locally  aggressive.  It  is  apparently  a  very  early  stage  of  the  condition 
in  three  cases  of  acute  lymphosarcoma  clinically  resembling  appendicitis  pre- 
sented some  years  ago  by  Dr.  Libman.  In  a  second  group  of  cases  the  lesion 
is  very  extensive,  affecting  much  of  the  small  intestine  and  colon,  with  local 
tumors  and  ulcers.     Such  cases  are  described  by  Stoerck   {H'ieii.  kl.  JVocli., 

1894). 

In  a  third  group  the  stomach  is  the  chief  seat  of  the  lesion  and  many 
retroperitoneal  nodes  are  involved.  This  lesion  is  locally  destructive  and 
early  invades  the  nodes  with  the  production  of  large  tumors.  A  primary 
intestinal  lesion  is  often  missing  and  the  disease,  while  probably  of  gastro- 
intestinal origin,  runs  its  course  in  the  abdominal  lymph  nodes. 

Finally,  there  is  a  very  diffuse  lymphomatosis  of  the  entire  gastro- 
intestinal tract  from  cardia  to  anus,  anatomically  lymijhadenoma.  not  locally 
aggressive,  but  systemic,  with  tumors  of  cervical,  thoracic,  and  abdominal 
nodes.     Sf)me  years  ago  I  presented  such  a  case  to  this  Society. 
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All  of  these  processes  seem  to  be  different  manifestations  of  one  and  the 
same  disease. 

In  various  cases  examined  in  our  laboratory,  we  have  found  evidence 
suggesting  that  the  disease  is  a  modified  form  of  tuberculosis  or  some  closely 
related  infection. 


EXPERIMENTAL  NEPHRITIS  CAUSED  BY  REPEATED 
PROTEIN  INTOXICATION 

W.    T.    LONGCOPE 

I  have  Ijrought  lantern  slides  illustrating  experiments  to  be 
described.  These  experiments  were  suggested  by  a  study  of  cer- 
tain cases  of  nephritis  obser\-ed  at  the  Presbyterian  Hospital,  in 
some  of  which  there  was  a  clinical  picture  which  reminded  one  of 
serum  disease,  as  described  by  von  Pirquet.  Though  careful 
studies  have  been  made  of  the  changes  of  the  organs  of  animals 
dying  of  acute  anaphylactic  shock,  little  attention  has  been  paid  to 
the  study  of  repeated  anaphylactic  shock  experimentally.  It  has, 
therefore,  seemed  important  to  investigate  this  subject,  in  order 
to  determine  whether,  under  such  conditions,  anatomical  lesions 
might  appear  in  animals.  For  this  purpose  several  species  were 
emphwed,  namely, — guinea-pigs,  cats,  rabbits  and  dogs.  These 
animals  were  sensitized,  either  to  horse  serum  or  egg  albumin, 
and  then  after  a  period  of  three  weeks,  injected  intravenously  or 
intraperitoneally  at  varying  intervals  of  time  with  these  foreign 
proteins. 

Thfjugh  many  animals  became  refractory  and  did  not  show 
the  symptoms  of  ana])hylactic  shock  after  six  or  eight  inocula- 
tions, still  it  was  possible  in  many  instances  to  produce  repeated 
shocks  over  periods  of  weeks  and  c\en  months.  Animals  sul)- 
jected  to  single  sensitizing  doses  showed  no  changes  in  the  \arious 
organs,  but  those  subjected  to  repeated  intoxicating  doses  pre- 
sented changes  in  the  peritoneum,  when  the  inoculation  had  been 
intraperitoneally,  or,  under  any  circumstances,  in  the  lixer.  heart 
muscle  and  kidney.  Changes  occurred  in  the  kidney  in  oxer  So 
per  cent,  of  the  66  animals  employed,  and  were  most  constanth' 
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observed  in  rabbits  and  guinea-pigs.  Earliest  changes  showed 
themsehes  as  necrosis  of  the  epitliehal  structures,  and  were  ob- 
serxed  in  the  cells  of  the  C()n\-oluted  tubules  and  the  collecting 
tubules.  Following  such  necrosis,  there  was  an  extensive  infil- 
tration of  small  round  cells  which  produced  a  picture  in  many 
instances  of  an  acute  interstitial  nephritis.  Later  there  occurred 
an  increase  in  the  connective  tissue  which  was  most  marked  in 
the  intermediate  zone,  extending  from  this  region  into  the  cortex. 
In  a  considerable  number  of  instances  there  were  also  lesions  in 
the  glomeruli,  b^arliest  changes  seen  consisted  in  swelling  of  the 
capillary  endothelium,  with  karyorrhexis  of  the  nuclei  and  in- 
filtration of  the  small  mononuclear  cells.  The  capsular  tufts 
contained  almost  no  red  blood  cells.  In  cats  and  guinea-pigs 
there  were  occasional  isolated  glomeruli  which  showed  well 
marked  proliferation  of  the  cells  lining  the  capsules,  which  led 
to  crescentic  formations.  In  the  later  stages  of  the  process, 
glomeruli  were  often  completely  changed  by  proliferation  of  the 
capsular  cells,  and  atrophy  of  the  glomerulus. 

Realizing  that  spontaneous  lesions  in  the  kidney  are  not  un- 
common in  all  laboratory  animals,  control  experiments  were  insti- 
tuted to  exclude  the  possibility  of  spontaneous  lesions  as  a  source 
of  error.  I'hree  dogs  were  sensitized  to  egg  white  and  horse 
serum  and  submitted  to  operation;  a  portion  of  one  kidney  was 
dissected  and  in  each  instance  the  kidney  proved  normal,  .\fter 
an  appropriate  period,  intoxicating  doses  of  egg  white  and  horse 
serum  were  injected  intra\enously.  In  one  dog  after  four  inoc- 
ulations, another  after  six,  and  a  third  after  ten,  well  marked 
changes,  similar  In  those  already  (lescril)ed,  were  found  at  autopsy 
in  the  kidneys. 

These  (observations  in  the  high  percentage  of  positive  results 
seemed  to  exclude  as  nearly  as  possil)le  spontaneous  lesions  as  a 
cause  oi  the  anatomical  lesions  described.  As  to  whether  the 
lesions  are  dependent  merely  upon  a  toxic  action  of  these  proteins 
themselves,  or  whether  it  is  as.sociated  actually  with  the  anaphy- 
lactic intoxication,  has  not  yet  been  definitely  determined,  though 
as  far  as  my  obserxations  go.  it  does  not  seem  possible  to  produce 
such  lesions  by  single  injections  of  large  quantities  of  the  foreign 
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protein  used.  This  would  point  to  the  assumption  that  the  lesions 
areare  in  some  way  dependent  actually  upon  the  deA'elopment  of 
the  repeated  anaphylactic  intoxication  to  which  they  have  been 
sulmiitted. 

Discussion: 

Dr.  Wadsworth  :  What  quantities  were  inoculated  ? 

Dr.  Longcopf.  :  Guinea-pigs  received  very  small  quantities,  as  i  c.c.  of  egg 
albumin  or  horse  serum ;  rabbits  had  three  doses  of  2  or  3  c.c.  before  they 
became  sensitive ;  dogs  sometimes  had  intravenous,  sometimes  subcutaneous 
doses  of  3  or  5  c.c. ;  cats  received  small  quantities, — for  intoxicating  doses 
I  to  1.5  c.c.  was  sufficient;  for  dogs  3  to  10  c.c.  Very  small  quantities  were 
sufficient  to  produce  symptoms  in  sensitized  cats. 

Dr.  Butterfield  :  The  question  arises  as  to  where  can  the  line  be  drawn 
as  to  what  is  nephritis  and  what  is  not?  Are  we  to  use  the  term  for  various 
pathological  alterations  of  the  kidney,  or  are  we  to  limit  the  term  to  a  dis- 
eased state,  characterized  by  certain  functional  disturbances,  as  described  by 
Bright? 

Dr.  Baehr:  It  is  interesting  that  in  the  experimental  nephropathy  in- 
duced by  Dr.  Longcope  in  his  rabbits,  the  most  marked  lesion  appears  in  the 
zone  between  cortex  and  medulla.  As  Suzuki  recently  demonstrated,  the 
so-called  "convoluted  tubule  of  the  first  order"  can  be  arbitrarily  subdivided 
into  four  divisions,  according  to  the  intensity  with  which  the  epithelium  takes 
the  vital  stain.  The  first  and  second  divisions  are  very  convoluted  and  lie 
in  the  immediate  neighborhood  of  the  glomerulus  belonging  to  that  tubular 
system  ;  the  third  runs  a  spiral  course  and  lies  chiefly  in  the  zone  between 
corte.x  and  medulla ;  the  fourth  runs  more  or  less  deeply  into  the  medulla 
before  it  changes  into  the  descending  loop  of  Henle.  It  seems  to  me  that 
it  is  the  third  portion  of  the  "convoluted  tubule  of  the  first  order."  called  by 
some  the  canalicula  spiraliforma  of  Schachowa,  which  has  been  picked  out 
by  the  poison  in  Dr.  Longcope's  experiments.  An  accurate  localization  of  the 
damage  is  extremely  important,  for,  as  I  have  frequently  demonstrated,  for 
the  human  kidney  (Zicgler's  Bcitrage,  LVI,  p.  i,  1913),  the  various  divisions 
of  the  "convoluted  tubule  of  the  first  order"  probably  possess  specific  func- 
tions. Only  through  such  an  accurate  localization  of  the  damage  will  a 
proper  interpretation  of  the  physiology  of  the  different  portions  of  the  tu1)U- 
lar  labyrinth  of  the  kidney  be  possible. 

One  further  point  to  which  I  desire  to  call  attention  concerns  the  inter- 
esting glomerular  changes  observed  by  Dr.  Longcope.  If  I  understand  him 
accurately,  they  appeared  rather  late  in  the  process,  several  weeks  after  the 
tubular  damage.  This  fact,  together  with  the  character  of  the  morphological 
changes  in  the  glomeruli,  leads  me  to  believe  that  the  lesion  may  not  be  due 
directly  to  the  action  of  the  poison.  It  seems  more  likely  that  it  is  merely  a 
secondary  lesion  subsequent  to  the  damage  lower  down  in  the  tubular  system. 

Dr.  Weil  :  We  have  ample  evidence  that  foreign  protein  produces  wide- 
spread degeneration  in  various  organs.  Gay  and  Southard  have  found  that 
a  single  anaphylactic  shock  produces  acute  lesions.     In  a  dog  after  a  second 
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injection  I  have  obtained  very  striking  lesions.  The  lesions  are  extreme; 
there  is  tremendous  congestion  of  various  organs.  After  a  second  injection 
in  guinea-pigs  we  have  found  cloudy  swelling  of  the  cells  of  the  kidney  and 
liver.  I  should  like  to  ask  if  any  involvement  of  the  nervous  system  has  been 
observed?  If  rabbits  are  repeatedly  injected  with  horse  serum  sometimes 
one  gets  paralysis  of  lower  extremities,  and  an  appearance  like  torticollis. 
There  must  be  lesions  in  the  central  nervous  system  to  explain  these  conditions. 

Dr.  Wadsworth  :  The  experimental  study  of  the  lesions  of  anaphylaxis, 
such  as  Dr.  Longcope  has  brought  forward,  is  a  comparatively  new  and  im- 
portant field  of  research.  It  is  of  considerable  interest  to  determine  the 
nature  of  the  action  of  the  poison  on  the  cells  of  the  kidney :  whether  the 
lesions  are  due  to  the  action  of  poison  derived  from  the  breaking  down  of 
the  foreign  protein  used  in  bringing  about  the  anaphylactic  reaction,  or  to  the 
products  of  disturbances  in  the  metabolism  in  the  tissues  and  organs  gener- 
allj',  resulting  from  the  anaphylactic  reaction.  Just  how  the  anaphylactic 
reaction  is  brought  aI)out  is  obscure,  whether  it  is  due  to  poisons  derived  from 
the  foreign  protein  introduced,  or  to  more  subtle  changes  in  the  body  tissues 
resulting  from  the  presence  of  the  foreign  protein  is  not  yet  clear.  Has  Dr. 
Longcope,  from  the  results  of  his  experiments,  been  able  to  shed  any  light 
on  these  phases  of  the  problem? 

Dr.  Loxgcope:  Replying  to  Dr.  Butterfield,  I  have  carefully  avoided  mak- 
ing any  mention  of  clinical  significance  of  this  experiment.  The  lesions  in 
the  kidney  do  not  simulate  ordinary  lesions  of  clinical  nephritis.  Lesions  in 
the  liver  are  not  like  cirrhosis  of  the  liver,  and  lesions  of  the  heart  are  not 
altogether  like  those  in  man.  That  is  entirely  beside  the  point.  It  is  merely 
a  study  of  repeated  protein  intoxication.  In  reply  to  Dr.  Baehr,  the  glomeru- 
lar lesions  are  perhaps  secondary  in  some  instances,  but  where  no  inter- 
stitial lesions  were  seen  about  the  tubules  it  seems  possil)le  that  there  might 
be  primary  injury  to  the  glomerular  vessels  themselves.  In  reply  to  Dr.  Weil, 
Richet  has  studied  lesions  in  the  central  nervous  system,  and  has  not  reported 
any  changes.  Chronic  changes  are  only  produced  by  repeated  injection  of 
foreign  protein;  a  few  injections  do  not  produce  chronic  changes. 


the  histological  1  lxdlxgs  l\  thrl':i-:  casls  of 
adams-stokp:s  syndrom l 

ADELE    OPPENllEIMEU,    M.A..    AXI)    H.    S.    Ol'l'KN  11  KIM  EK,    M.l). 
IXTRODICTIOX 

Although  a  few  years  ago  the  problem  of  peniiancnt  heart- 
block  seemed  almost  settled  by  the  discoxery  of  lesions  in  the 
conducting  system,  it  is  ikjw  apparent  that  the  solution  of  the 
problem  is  not  so  simple  as  it  appeared  at  that  time.     There  are 
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cases  on  record  in  which  heart-block  was  proved  l^eyond  a  doubt, 
but  still  no  lesions  in  the  hearts  adequately  explaining  the  failure 
of  the  conduction  of  impulses  from  auricle  to  ventricle  were  to  be 
found. 

The  three  cases  to  be  presented  this  evening  show  three  very 
different  histological  conditions  in  the  conducting  system ;  and  it 
is  somew^iat  unfortunate  that  the  clinical  data  do  not  give  us 
such  definite  information  of  the  mechanism  of  the  heart  as  can  be 
positively  correlated  with  these  post-mortem  findings. 

7'hree  hearts  from  patients  with  a  clinical  history  suggesting 
heart-block  were  kindly  entrusted  to  us  for  microscopic  examina- 
tion ;  two  by  Dr.  MacCallum  and  one  by  Dr.  Bishop. 

HEART  I 

Case  Report. — The  patient,  a  male  aged  75  years,  is  described 
by  Dr.  Bishop  as  having  had  a  slow  pulse,  vertiginous  and  syn- 
copal attacks  and  rapid  venous  pulse.  A  polygraphic  tracing  was 
published  w'ith  the  clinical  history  in  the  American  Journal  of 
Medical  Sciences  for  19 10. 

Macroscopic  Exauiinaiion. — The  post-mortem  examination  of 
the  heart  was  made  by  Dr.  Larkin,  who  has  already  demonstrated 
the  heart  grossly  at  one  of  the  meetings  of  this  society.  It 
showed  a  calcareous  nodule  directly  in  the  normal  pathway  of 
the  Ijundle  of  His. 

The  cusps  of  the  aortic  valve  were  extremely  thickened,  the 
wall  of  the  aorta  itself  showed  patches  of  atheroma;  similarly 
the  coronary  arteries  both  right  and  left  presented  a  very  marked 
arteriosclerosis. 

Microscopic  Exaininafion.  llie  auriculo-nodal  connections, 
i.  e.  the  connections  between  auricles  and  node  of  Tawara,  are 
attenuated  but  not  actually  interru])le(l.  'Ihe  nodal  artery  shows 
increase  of  connective  tissue  in  the  intima  and  media ;  indeed 
there  is  sclerosis  of  the  vesels  throughout  the  whole  of  all  the 
sections.  The  node  of  Tawara  and  the  main  stem  of  the  l)undle 
of  Ills  are  continuous.  The  stem  is  characterized  b}'  a  greater 
vascularity,  more  marked  cellular  infiltration  and  the  presence  of 
more  connective  tissue  than  is  normally  the  case.     The  stem  pro- 
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grasses  as  usual  through  the  meniljranous  septum  and  comes  to  he 
under  the  endocardium  of  tlie  left  \entricle  when  abruptly  at  its 
forward  end  it  aljuts  upon  a  calcific  necrotic  sphere,  there  bifur- 
cating to  form  what  were  judged  to  be  the  stumps  of  the  right 
and  left  branches.  This  calcified  sphere  which  lies  directly 
across  the  stem  at  its  bifurcation  stretches  from  the  endocardium 
of  the  left  ventricle  almost  to  the  endocardium  of  the  right. 

There  are  other  calcific  nodules  and  one  of  these  indents  the 
stem  at  its  narrowest  part  and  ap])arently  compromises  it. 

Sionntary. — The  upper  ends  of  both  limbs  almost  wdiolly  and 
the  body  of  the  stem  for  about  i  mm.  of  its  length  have  ])een 
demolished  by  this  necrotic  calcifying  process;  so  that  there  is  in 
this  case  an  actual  break  in  the  course  of  the  A-\'  conducting 
system. 

HEART    II 

Case  Report. — The  heart  was  forwarded  to  Dr.  L.  F.  Barker 
at  Johns  Plopkins  by  Dr.  D.  .\.  Campbell,  professor  of  medicine, 
Halifax,  Nova  Scotia,  together  with  notes. 

Dr.  Cami)l)ell  first  saw  J.  C.  a  retired  mariner,  in  the  summer 
of  1905.  He  was  then  in  his  ninety-fifth  year.  During  the 
summer  of  1906  he  was  ill  the  greater  part  of  the  time,  but  never 
wholly  confined  to  bed.  The  most  pronounced  symptoms  were: 
mental  dei)ression.  c}anosis.  bradycardia;  the  pulse  rate  \aried 
from  ten  to  f(jrty  without  any  irregularity.  There  were  slight 
seizures  resembling  petit  mal  occurring  very  frequentlv  some 
days,  and  Cheyne-Stokes  respiration  especially  at  night.  He 
kept  fairly  well  for  a  period  of  ten  months,  taking  l)clla(lonna  the 
greater  part  of  the  time. 

luirly  in  .\ugust,  1907.  the  symptoms  returned  and  gradually 
increased  in  severity,  causing  his  death  a  morilh  later.  The 
bradycardia  was  not  so  marked  as  before,  thirty  being  the  lowest 
pulse  rate  noted,  and  the  e])ileptiform  seizures  were  infrequent. 
The  more  prominent  terminal  symptoms  were:  marked  cyano^^is, 
Cheyne-Stokes  Ijreathing.  and  total  disapi)earancc  of  the  radial 
pulse  and  cardiac  impulse  for  ])eriods  xarying  from  thirty  to  si.xty 
sec(jnds  in  duratitjn. 
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Microscopic  Examination. — S-A  Node  Region. — The  sinu- 
auricular  node  is  sclerotic.  Even  allowing  for  individual  varia- 
tion within  normal  limits,  the  increase  of  connective  tissue  in 
this  case  is  so  marked  throughout  the  entire  extent  of  the  node 
that  it  may  be  safely  stated  to  be  abnormal.  No  such  fibrosis  is 
present  in  the  musculature  immediately  about  the  node  or  in  the 
other  portions  of  the  right  auricle  examined.  In  the  main  the 
nodal  fibres  themselves  may  be  described  as  lacking  in  cross  stria- 
tions,  an  appearance  e\idently  associated  with  sclerosis  of  the 
node.  The  nodal  artery,  present  in  this  heart,  shows  sclerosis  of 
the  media  and  a  slight  endarteritis.  Some  of  the  smaller  branches 
too  show  these  changes,  as  do  also  the  artery  on  its  way  to  the 
node  and  some  of  the  vessels  among  the  ordinary  cardiac  mus- 
culature ;  occasionally  a  vessel  presents  obliterating  arteritis. 

Here  and  there  in  the  pectinate  and  other  ordinary  cardiac 
musculature  as  well  as  in  the  specialized  musculature  of  the 
Keith-Flack  node,  a  very  few  cells  which  resemble  lymphocytes 
are  seen.  Larger  collections  of  them  appear  in  the  epicardium 
and  subepicardium ;  the  largest  at  the  level  of  the  pace-making 
apparatus.  Sometimes  they  are  found  about  the  subepicardial 
nervous  elements  in  the  neighborhood  of  the  node. 

In  general  the  effects  of  the  pathological  changes  in  the  node 
of  Keith  and  Flack  are  not  yet  established,  and  we  do  not  ven- 
ture upon  judging  the  significance  of  the  sclerosis  of  the  struc- 
ture in  this  case. 

Region  of  the  A-l'  System. — The  connections  between  the 
auricular  musculature  and  the  node  of  Tawara  are  scanty.  The 
node  in  the  sections  is  an  irregular  semi-circle,  the  diameter  of 
which  lies  along  the  central  fil)r()us  body,  and  the  circumference 
of  which  is  almost  entirely  surrounded  by  fat  tissue,  thus  prac- 
tically separating  the  nodal  from  the  auricular  musculature. 

Cross  sections  of  the  artery  in  the  specialized  musculature 
present  sclerosis  of  the  intima  and  media.  Some  of  the  very 
small  vessels  have  a  marked  diminution  of  their  lumina;  but  it  is 
impossil)Ie  to  say  which  of  the  two  inner  coats  is  invoh'ed. 
There  is  intimal  and  mesial  sclerosis  of  the  arteries  in  the  in- 
terauricular    and    interventricular   septa,    and   of    the    coronary 
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artery  (with  atheroma).  There  is  calcific  deposit  in  the  wall  of 
the  aorta  not  only  near  the  opening  of  the  right  coronary  but 
e\en  nearer  to  the  A-\'  system  than  that. 

Though  the  stem  is  long  and  slender,  there  is  nowhere  a 
break  in  its  continuity. 

S II  miliary 

^^'hile  it  cannot  be  affirmed  that  the  slightness  of  the 
auriculo-nodal  junction  is  the  causative  factor  in  this  case  of 
Adams-Stokes  disease,  yet  it  is  of  importance  in  the  light  of  the 
fact  that  Armstrong  and  Monckeberg  reported  an  exquisite  case 
of  lymphangioendothelioma  of  the  A-\'  node  in  which  it  was 
judged  that  the  break  between  auricular  and  nodal  musculature 
was  the  cause  of  the  heart-block. 

The  condition  of  the  blood  \'essels  in  the  aged  patient  may 
have  been  an  accessory  factor. 

We  should  expect  to  find  some  cellular  infiltration  in  arterio- 
sclerotic hearts.  Howe\er  we  do  not  think  that  there  is  any  re- 
lation between  the  increase  of  cells  in  the  interstitial  tissue  of  the 
S-A  node  and  of  some  of  the  ordinary  auricular  musculature 
and  the  clinical  symptoms. 

In  l:)rief.  the  most  ol)vious  explanation  of  the  symptoms  in 
this  case  is  the  auriculo-nodal  l)reak. 

HEART    III 

Clinical  History. — The  heart  was  received  from  Dr.  \\'.  G. 
MacCallum  who  performed  the  autopsy  and  gave  us  the  clinical 
notes  furnished  him  by  Dr.  M.  G.  Porter. 

The  patient  was  a  white  man  aged  50.  There  was  no  history 
of  syi)hilis:  he  had  not  used  alcohol  to  excess.  lie  had  always 
been  strong  and  healthy  until  18  months  before  exitus  when  he 
had  suffered  from  several  attacks  of  syncope  within  a  few  days. 
Six  months  before  his  death  he  had  a  similar  seizure  and  since 
that  time  he  had  frequently  complained  of  giddiness  on  rising 
and  of  shortness  of  l)reath. 

Three  days  before  his  death  he  was  seized,  after  violent  exer- 
tion, with  severe  pain  in  his  precordium,  radiating  down  both 
arms.     Subsequently   he   had   repeated  attacks  of   syncope  an(J 
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several  epileptiform  convulsions  with  attacks  of  bradycardia 
between  which  the  pulse  rhythm  would  l)e  normal.  The  pulse 
rate  ranged  l)etween  no  and  2^  beats  per  minute.  On  the  day 
previous  to  his  death  a  distinct  pericardial  friction  sound  was 
heard  on  two  occasions  ("Pericarditis  Epistenocardia  " — Stern- 
berg).    The  patient  died  in  one  of  his  seizures. 

Autopsy. — To  quote  Dr.  AlacCallum :  "The  pericardium 
w'as  found  to  be  filled  with  blood  which  was  parth'  clotted :  in 
places  the  clot  was  fully  i  cm.  thick.  There  was  a  ragged  hole 
in  the  anterior  wall  of  the  left  ventricle  about  i  cm.  to  the  left 
of  the  \em  that  corresponds  to  the  interxentricular  septum. 
Some  blood  clot  was  adherent  to  and  extended  into  this  ragged 
opening.  The  inter\entricular  septum  throughout  its  entire  ex- 
tent was  opaque,  of  a  grayish  ochre  color  and  was  evidently 
necrotic.  This  appearance  extended  to  within  i  cm.  of  the  pul- 
monary orifice  where  it  was  sharply  marked  off  from  adjacent 
normal  heart  wall.  The  wall  of  the  left  A'entricle  was  greatly 
hypertrophied.  but  its  tissue  was  not  abnormal. 

"The  trabecukt  were  opaque  and  frequently  broken  through. 
In  the  angle  between  the  wall  of  the  ^•entricle  and  the  septum  was 
a  hole,  through  which  a  probe  was  passed  until  it  extended 
through  the  opening  on  the  anterior  surface  of  the  heart.  Both 
coronaries  were  markedly  sclerotic.  The  anterior  descending 
branch  of  the  left  coronary  artery  was  completely  occluded  1)v  a 
thrombus  3.5  cm.  from  its  orifice.  The  sequence  of  events  has 
evidently  l)een :  coronary  sclerosis,  thrombosis  of  the  left  de- 
scending jjranch,  infarction  of  the  interventricular  septum,  rup- 
ture of  the  heart  wall,  ha?mopericardium." 

Grossly  then  the  heart  presented  infarction  of  the  interven- 
tricular septum  including  the  neighborhood  of  the  main  stem  of 
the  bundle  of  I  lis  and  its  branches. 

Rcijion  of  the  S-A  Node. — Unlike  the  portions  from  the 
interventricular  septum,  the  block  of  tissue  in  the  region  of  the 
S-.\  node  presents  a  com])aratively  slight  cellular  inliltralion. 
The  round  cells  (only  a  few  ])olynuclears  are  to  be  seen)  are 
present  in  the  epicardium  and  subcpicardium,  to  a  less  extent  in 
the  nodal  tissue,  and  to  still  less  an  extent  in  the  ordinarv  mvo- 
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carditim.  The  vessels  both  of  the  speciaHzed  and  typical  muscu- 
lature present  sclerosis  of  the  two  inner  coats. 

It  does  not  seem  possible  that  the  very  slight  cellular  infiltra- 
tion of  the  pace-making  system  in  this  case  could  account  for  any 
decided  influence  on  the  functions  of  the  heart. 

Region  of  the  Upper  A-l^  System. — A  very  few  infiltrating 
cells- — for  the  most  part  l}-mph()cytic.  rarely  polymorphonuclear 
— are  seen  in  the  conducting  system.  Close  at  hand,  at  the  basal 
end  of  the  ventricular  septum  in  an  infected  infarct  with  pus  cells 
in  the  capillaries  and  adjoining  tissues.  There  are  pus  cells  else- 
where (everywhere  round  cells  exceed  the  polynuclears  in  num- 
bers), namely  in  the  epicardium,  subepicardial  fat,  auricular 
musculature,  endocardium,  tricuspid  and  mitral  and  aortic  valves, 
but  the  most  pronounced  lesion  in  this  block  of  tissue  is  situated 
in  the  typical  ventricular  musculature  near  the  junctional  tissue. 
Here  the  musculature  has  taken  an  unusual  brown  tint  and  many 
of  the  muscle  nuclei  seem  to  haxe  disappeared.  Indeed  some  of 
the  muscle  fibres  themselves  have  apparently  disappeared  in  their 
entirety  and  have  been  replaced  by  connective  tissue.  The  re- 
maining muscle  fibres  are  separated  by  columns  and  masses  of 
pus  cells  and  are  shrunken.  Practically  all  the  vessels  present 
intimal  and  medial  sclerosis. 

Reyion  of  Terminal  Arborications. — There  is  in  this  adjoining 
block  of  tissue,  in  the  ordinary  ventricular  musculature  a  contin- 
uation of  the  same  lesion  (an  infected  infarct)  as  has  just  been 
described.  In  that  proximal  portion  of  the  left  limb  of  the  A-\^ 
system  which  was  marked  grossly  with  India  ink  there  is  no 
cellular  infiltrationT  but  ventral  of  this  region  there  is  some, 
where  it  is  not  unlikely  that  the  left  branch  is  involved.  As  to 
the  distal  terminal  arborizations  of  the  A-\'  system,  there  is  some 
cellular  infiltration  of  the  ventricular  nuisculaturc  including  that 
of  the  apex ;  on  the  other  hand  there  is  no  such  infiltration  of  the 
po.sterior  pajjillary  muscle.  In  other  words  there  is  no  signifi- 
cant infiltration  in  the  region  of  the  branches  on  the  septum  or 
in  the  region  of  the  terminali(»ns  >>\  the  \-\'  system  in  the  poste- 
rior ])apillary  muscle  and  neighboring  wall. 

Summarw — In  short,  an  almost   negligible  number  of   lym- 
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phocytes  and  a  still  lesser  number  of  polymorphonuclear  cells 
have  invaded  the  auriculo-ventricular  system,  including  the 
regions  of  its  arborizations,  and  that  is  all;  therefore  from  an 
anatomical  standpoint  the  conducting  mechanism  is  in  a  condition 
to  functionate,  but  from  a  physiological  viewpoint  the  sclerosis 
of  its  vessels  and  the  presence  of  even  a  few  pus  cells  in  the 
junctional  tissue  and  finally  the  neighboring  infected  infarction 
suggest  an  inefficiency  of  circulation  and  an  abnormal  condition 
sufficient  to  account  for  heart-block. 

SUMMARY 

(i)  The  hearts  of  three  patients  with  Adams-Stokes  syn- 
drome presented,  the  first  a  calcific  mass  in  the  region  of  the 
A-V  bundle,  the  second  no  such  gross  lesion  in  the  pathway  of 
the  junctional  tissue  to  account  for  the  symptoms,  the  third  in- 
farction of  the  interventricular  septum. 

( 2  )  The  first  case  is  reported  to  have  denied  a  syphilitic  his- 
tory, in  the  second  case  the  past  history  is  not  given,  and  the 
third  case  is  said  to  have  had  no  lues. 

(3)  In  all  three  of  these  aged  patients  the  sclerosis  of  the 
coronary  arteries  and  its  intermuscular  branches  suggest  that 
an  inadequate  circulation  played  a  part  in  the  production  of  the 
symptoms  of  Adams- Stokes  syndrome. 

(4)  As  expected  in  arteriosclerotic  hearts,  some  increase  of 
the  cells  in  the  interstitial  tissue  was  observed,  but  we  do  not 
know  its  significance  in  these  cases. 

(  5  )  If  these  are  three  cases  of  heart  block  as  is  suggested  by 
the  clinical  histories  then  they  form  a  series,^Case  i  with  an  ab- 
solute break  between  the  stem  at  its  bifurcation  and  the  two 
limbs  right  and  left.  Case  2  with  its  inadequate  auriculo-nodal 
junction  and  Case  3  without  a  break  in  the  continuity  of  the  A-V 
system.  In  Case  3,  though  histological  examination  l)rought  to 
light  no  such  lesion  of  the  auriculo-ventricular  system,  like  partial 
or  complete  break  in  its  continuity,  as  has  been  frequently  re- 
garded the  ultimate  anatomical  basis  of  the  affection,  yet  the 
findings  are  indicative  of  such  a  disturbed  circulation  of  the  con- 
ducting apparatus  and  of  such  an  abnormal  condition  in  its  neigh- 
borhood as  might  profoundl}'  infiuence  its  functional  ca])acity. 
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Discussion: 

Dr.  Bishop:  The  first  case  reported  was  one  that  I  had  at  the  Lincoln 
Hospital.  The  case  was  t3-pical  for  Stokes-Adams  Disease.  I  kept  the  gross 
specimen  for  a  number  of  years,  since  it  was  a  remarkably  beautiful  one. 
The  nodules  beneath  the  aortic  valve  showed  plainly,  the  specimen  being  pre- 
served without  being  cut.  It  is  an  interesting  fact  that  a  young  Irish  student 
came  into  my  office  one  day  and  told  me  that  my  photograph  of  this  heart 
was  being  shown  in  Stokes'  clinic  in  Dublin  as  a  remarkable  exaqiple  of  the 
disease. 

Dr.  Oppexheimer:  That  gross  examination  is  inadequate  for  determining 
whether  or  not  a  lesion  lies  in  the  pathway  for  conduction  was  illustrated  by 
the  findings  in  a  heart  given  us  by  Dr.  MacCallum.  The  case  was  one  in  which 
there  was  no  clinical  history  suggesting  heart  block  ;  macroscopically  the  heart 
showed  a  calcific  nodule  in  the  region  of  the  bundle  of  His,  microscopically 
the  nodule  was  just  alongside  of  the  A-V  system  and  had  not  compromised 
it  at  any  point. 
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As  I  i)()inte(l  out  in  an  earl}-  communication  the  lym[)h  and 
plasma  methods  of  tissue  cultivation  are  modelled  after  the  process 
of  wound  healing  in  the  body.  Consequently,  it  seemed  logical 
to  assume  that  an  analysis  of  the  factors  concerned  with  the 
growth  of  cells  in  a  culture  would  aid  in  a  better  understanding 
of  the  process  of  repair  in  the  body. 

A  large  number  of  experiments  ha\e  been  performed  b\- 
several  observers  including  myself  for  the  purpose  of  determining 
conditions  more  favorable  for  the  growth  of  cells  in  a  culture, 
hoping  through  such  studies  to  better  the  methods  for  the  treat- 
ment of  wounds.  No  one  has  made,  however,  up  to  the  present 
time  a  careful  study  of  the  conditi(Mis  associated  with  the  growth 
oi  cells  in  the  control  cultures.  Such  a  study  became  important 
not  only  for  the  light  it  might  throw  upon  the  mechanism  of 
healing  in  the  body  but  also  from  the  necessity  of  establishing 
some  definite  means  of  judging  the  results  of  further  experi- 
mentation. 

In  the  present  paper  I  wish  to  present  some  observations  upon 
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the  movement  of  epithelial  cells  and,  further,  to  point  out  some 
of  the  changes  that  occur  in  the  environment  of  cells  during  their 
migration  and  to  show  how  cellular  moxement  in  a  culture  finds 
the  most  satisfactory  explanation  by  the  surface  tension  theory. 

As  a  basis  for  the  first  series  of  experiments  I  shall  consider 
more  carefully  some  observations  made  by  Ruth  in  1910  and 
191 1  upon  the  cicatrization  of  frog  skin  in  vitro. 

Ruth  found  that  if  smalf  holes  were  cut  in  pieces  of  frog  skin 
and  these  pieces  were  planted  in  a  drop  of  plasma  the  wounds,  if 
not  too  large,  would  heal.  This  healing  took  place  largelv  from 
the  epithelial  layer,  the  fibrous  tissue  portions  showing  no  evi- 
dence of  cellular  activity.  The  epithelial  cells  moved  out  from 
all  sides  of  the  wound  either  as  single  cells  or  sheets  of  cells  and 
eventually  covered  the  wound.  Later,  the  fibrous  tissue  por- 
tions, previously  remaining  inacti\'e.  moved  slowly  and  appar- 
ently passively  together. 

Alore  careful  analyses  of  these  wounds  have  shown  that  the 
healing  of  the  epithelial  layer  was  perfect  in  many  cases ;  no 
marring  remained  to  mark  the  site  of  the  original  cut.  The  in- 
teresting features  to  be  studied  were,  first,  what  force  attracted 
or  brought  together  the  inactive  fibrous  tissue  portions,  and, 
secondly,  how  did  the  epithelial  cells  restore  themselves  so  com- 
pletely to  their  former  shape  and  arrangement?  It  seemed  evi- 
dent that  the  process  must  have  taken  place  through  a  form  of 
cellular  movement  for  no  cell  division  was  seen  in  these  specimens. 
That  this  is  true  is  shown  In'  the  following  experiment : 

A  strip  of  frog  skin  5  mm.  in  length  and  1.5  mm.  in  breadth 
was  cut  into  five  pieces  of  nearly  etjual  size  and  placed  in  a  row 
in  a  drop  of  plasma.  The  distance  between  each  piece  was  from 
0.2  to  1.2  mm.  After  a  few  hours  liquefaction  of  the  fibrin  was 
noticed  b\-  the  formation  of  a  small  ca\it\'  near  the  tissue  border. 
The  cax'ity  slowly  increased  in  size  and  opened  on  one  or  the  other 
surfaces  of  the  clot.  Subsecjuent  to  tbe  formation  of  the  ca\'ity 
the  germinal  laxer  of  the  skin  moved  out  as  a  continuous  sheet  of 
cells  over  the  inner  surface  of  the  cavity  and  out  onto  the  surface 
of  the  clot.  T.icjuefaction  of  the  clot  continued  along  the  sides 
(jf  tlie  membrane  until  a  deep  furrow  was  formed  in  the  coagu- 


WOUXD    HEALING    IN    VITRO  133 

luni.  The  outer  Ijorder  cells  of  the  meniljraiie  continued  to  move 
outwards  clinging  to  the  fibrin  at  the  edge  of  the  furrow  while 
the  intermediate  cells  became  free  from  the  fibrin  surface.  The 
membrane  thus  became  stretched  through  an  open  liquid  ca\'ity 
between  the  tissue  on  one  side  and  the  solid  clot  without. 

The  membrane  increased  in  surface  area  through  a  continu- 
ous outward  movement  of  its  border  cells  and  a  stretching  more 
and  more  of  the  cells  within  it.  The  meml)rane  at  first  se\'eral 
cells  in  thickness  was  soon  reduced  to  a  single  layer  of  flattened 
cells  which  were  elongated  in  the  direction  of  the  moAcment. 

I-^entually  adjacent  portions  about  each  piece  met  and  fused 
with  the  membrane  of  its  neighbor.  The  fibrin  about  the  pieces 
underwent  complete  dissolution.  The  separate  pieces  then  swung 
in  an  open  liquid  cavity  by  a  continuous  membrane  of  cells  which 
were  attached  to  the  fibrin  wall  without. 

Growth  ceased  after  a  few  hours.  The  cells  remained  inac- 
tive for  a  time  when  they  finall}-  let  loose  their  fibrin  attachment, 
retracted  and  took  their  former  position  within  the  tissue  frag- 
ments. The  retraction  of  the  membrane  between  the  tissue  frag- 
ments brought  the  fibrous  tissue  portions  together.  The  strip 
appeared  again  the  same  as  l)efore  it  had  been  cut  into  ])ieces, 
except  for  a  ])oor  cementing  together  of  the  fibrous  tissue 
l)orti<.)ns. 

This  process  of  healing  is  the  result  of  an  acti\e  moxement  of 
outer  border  cells  of  the  e])ithelial  layer  and  a  stretching  or  a 
staining  of  the  intermediate  cells  in  the  layer.  With  the  release 
of  the  force  exerted  at  either  end  the  elastic  membrane  returns 
immediately  to  its  former  sha])e. 

In  order  for  such  a  membrane  to  form,  a  system  of  forces 
working  in  opposite  directions  must  exist.  The  tissue  must  be 
held  firmly  on  one  side  and  the  clot  must  have  suOicicnt  firmness 
to  overcome  the  stress  of  the  cells  moxing  over  its  surface. 
Often  one  notices  that  the  filirin  is  changed  into  coarse  bands  as 
the  result  of  the  pull  of  the  cell  upon  it.  In  other  cases  when  the 
fibrin  clot  finds  no  attachment  to  rigid  bodies  with(jut  it  is  pulled 
in  mass  toward  the  tissue  and  e\entuall\'  entirely  dissolved. 

The  same  failure  of  the  formation  of  a  membrane  is  interest- 
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ingly  shown  when  the  tissue  fragment  is  unsupported.  A  piece 
of  tissue  was  placed  in  a  drop  of  fibrin  and  after  clotting  had 
intervened  it  was  cut  loose  from  the  clot  on  all  sides  except  one. 
This  piece  of  skin  showed  only  a  narrow  membrane  of  cells  on  its 
attached  side.  The  whole  piece  of  skin  on  the  other  hand  showed 
active  movement.  It  traveled  several  millimeters  across  the  cul- 
ture, resembling  a  machine  plowing  its  way  through  the  solid 
coagulum. 

The  same  phenomenon  is  seen  in  wounds  where  the  edges  are 
loosely  connected  with  the  underlying  or  surrounding  tissue. 
Linear  wounds  heal  completely  often  by  a  continuous  and  slow 
moving  together  of  the  walls  on  the  two  sides. 

The  walls  of  round  or  rectangular  wounds  continue  to  move 
together  by  such  a  process  until  their  edges  become  more  com- 
pact and  resist  the  stress  of  the  membrane  which  now  stretches 
to  bridge  the  gap.  Later,  an  active  cellular  proliferation  in- 
creases the  numl)er  of  cells  in  the  membrane  allowing  them  to 
return  to  their  former  shape  and  thickness. 

What  has  l)een  found  true  in  a  tissue  culture  for  the  move- 
ment of  the  epithelial  cells  is  likewise  true  for  connective  tissue 
cells.  \Vounds  made  in  pieces  of  chicken  skin  may  contract  to 
a  fraction  of  their  original  size  during  the  first  few  hours  after 
the  preparation  of  the  culture.  Li  many  cases  activity  was  seen 
only  in  the  cellular  connective  tissue  layer.  The  cells  during  this 
contraction  were  just  visible  along  the  border  of  the  tissue.  The 
distal  poles  of  the  cells  were  in  contact  with  the  fibrin  while  the 
proximal  i)oles  remained  attached  to  the  cells  within  the  fragment. 

Tliat  the  work  necessary  to  stretch  the  membrane  or  move  the 
piece  of  skin  was  the  result  of  a  decrease  in  surface  tension  along 
the  outer  edge  of  the  cell  membrane  l:>ecame  hypothetical  through 
a  further  study  of  the  factors  concerned  with  such  movement. 
In  many  of  the  cultures  the  outer  border  cells  show  evidence  of 
an  active  auKcboid  movement.  Rounded  or  ])()inte(l  processes 
may  be  seen  to  mo\c  outward  and  later  to  I)c  slowly  withdrawn. 
In  other  cases  the  membrane  may  moxe  a  considerable  distance 
maintaining  throughout  a  perfectly  uniform  straight  border. 
The  same  is  likewise  true  of  connective  tissue  cells.     Frequently 
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I  have  seen  connective  tissue  cells  move  a  considerable  distance 
without  showing  visible  changes  in  their  contour  or  the  arrange- 
ment of  the  fat  droplets  contained  within  them. 

Leo  Loeb  noted  that  the  epithelial  cells  in  a  wound  move 
only  when  in  contact  with  solid  bodies.  Harrison  analysed  this 
property  of  cells  by  the  aid  of  the  tissue  culture.  Harrison 
found  that  cells  placed  in  a  liquid  became  spherical  and  did  not 
move  unless  they  came  in  contact  with  some  solid  surface.  In 
plasma  cultures  they  moved  along  the  fibrin  strands,  in  liquid 
medium  movement  was  observed  along  the  surface  of  the  cover 
glass,  along  strands  of  spider  web  or  over  the  free  surface  of  the 
liquid. 

Leo  Loeb  and  Harrison  chose  to  call  these  moxements  evi- 
dences of  stereotropism ;  i.  c,  a  turning  of  the  cell  towards  a 
stimulus  given  by  a  solid  body — a  movement  which  results  from 
the  close  apposition  of  the  cell  to  the  stimulating  body. 

If  such  were  the  case,  the  cell  would  migrate  independent  of 
its  neighbors  and  dependent  alone  on  the  contact  stimulus. 
When  single  epithelial  or  connecti\'e  tissue  cells  are  placed  in  a 
drop  of  plasma  of  uniform  consistency,  they  spread  out  over  its 
surface  but  they  have  never  been  seen  to  change  their  position. 

W^ien  two  cells,  on  the  other  hand,  are  placed  close  together, 
they  move  slowly  apart.  Cells  migrate  farther  away  from  a 
large  than  a  small  piece  of  tissue:  farther  away  from  a  cellular 
than  a  fibrous  piece  of  tissue. 

A  careful  survey  of  the  aboxe  observations  shows  that  the 
changes  in  the  shape  of  cells  as  well  as  their  migration  find  a 
close  analog}-  to  surface  tension  changes  in  many  other  licjuid  sub- 
stances— an  analog}'  made  by  Quinke  as  early  as  1867  in  expla- 
nation of  protoplasmic  movement.  Quinke  assiuned  that  the  cell 
responded  much  the  same  as  a  dro])  of  oil.  A  drop  of  oil  sus- 
l)ende(l  in  water  takes  a  spherical  form.  A  similar  drop  placed  \ 
on  the  surface  of  water  tlattens  out.  The  surface  tension  of  the 
drop  immersed  in  water  is  ecpial  on  all  sides.  The  dro])  placed 
on  the  surface  of  the  water  comes,  on  the  other  hand,  under  the 
influence  of  three  surface  tensions:  the  air-oil  surface  tension, 
the  oil-water  surface  tension,  and  the  water-air  surface  tension. 
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The  first  two  tend  to  round  off  the  drop  while  the  last  tends  to 
draw  it  out.  Since  the  water-air  tension  is  greater  than  the  sum 
of  the  other  two.  the  drop  continues  to  spread  until  it  covers  the 
entire  surface  of  the  water. 

The  cell  through  an  active  metabolism  produces  continuously 
changes  in  the  surrounding  medium.  Food  materials  are  used 
up  and  acid  waste  products  are  liberated. 

It  is  well  known  that  when  fatty  acids  are  brought  into  solu- 
tion in  water  they  condense  at  its  surface  and  cause  a  lowering 
of  surface  tension.  When  cells  are  placed  in  fresh  medium  they 
spread  at  its  surface.  Subsequent  to  an  active  growth  and  an 
exhaustion  of  the  medium  they  become  spherical.  Remove  these 
cells  quickly  to  fresh  medium  they  spread  again  at  its  surface. 

These  obser\"ations  give  a  ready  explanation  of  the  migration 
of  cells  in  a  tissue  culture.  When  a  fragment  of  tissue  contain- 
ing many  cells  is  placed  in  a  culture  medium  an  active  metabolism 
of  the  cells  in  the  midst  of  the  fragment  causes  rapid  changes  in 
the  small  amount  of  medium  which  l)athes  them.  Acid  can  be 
demonstrated  in  the  center  of  the  fragment  even  a  few  hours 
after  the  preparation  of  the  culture.  wSuch  a  local  change  results 
in  diffusion  currents.  The  border  cells  of  the  tissue  must  be 
bathed  on  one  side  by  a  stream  of  acid  waste  products  and  on 
the  other  side  l)y  an  incoming  stream  of  fresh  medium.  The 
cell  is  thus  supported  1)y  a  surface  film  ha\ing  a  lower  surface 
tension  at  its  proximal  than  distal  part.  The  cell  must  then  be 
carried  (jut  and  away  from  the  tissue  mass. 

If  a  piece  of  connective  tissue  or  spleen  be  placed  in  a  medium 
presenting  a  uniformly  free  surface  on  all  sides  of  the  tissue 
fragment,  the  cells  migrate  out  along  such  lines  of  diffusion. 
They  radiate  out  on  all  sides  of  the  tissue  like  light  waxes  from 
an  illuminating  body. 

There  is  found  in  all  these  cultm^es  a  close  relation  between 
the  rate  and  extent  of  cellular  migration  and  the  (juantit}'  of  acid 
produced.  The  greatest  mox'ement  of  cells  is  seen  always  during 
the  height  of  the  acid  production.  Later  in  the  history  of  the 
culture  when  less  and  less  acid  is  liberated  in  the  center  of  the 
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fragment  there  is  a  progressive  decrease  in  the  movement  of  the 
cells. 

Further  evidence  in  support  of  the  surface  tension  theory  is 
seen  in  the  movement  of  red  blood  cells,  tissue  debris  and  fat 
droplets  which  frequently  accumulate  in  the  medium  about  the 
tissue  fragment.  Whh  the  onset  of  activity  in  the  center  of  the 
tissue  mass  these  substances  move  out  into  the  surrounding  me- 
dium. They  foll(jw  the  same  course  to  l^e  later  followed  l^y  the 
moving  cells. 

I  have  not  presented  this  theory  of  surface  tension  as  new.  I- 
have  given  it  here  in  some  detail  since  other  theories  have  been 
advanced  and  it  seems  to  give  the  most  plausil)le  explanation  of 
the  facts  now  known  about  the  movement  of  tissue  cells  in  a  cul- 
ture. It  is  hoped  by  the  utilization  of  this  theory  and  these 
facts  that  a  further  and  more  complete  analysis  of  wound  healing 
can  be  made. 

(Lantern  slides) 


ON  THE  SIGNIFICANCE  OF  THE  SUBMILIARY  ^lYO- 

CARDIAL  NODULES  (ASCHOFF)  IN  ACUTE 

RHEUMATIC  FEVER 

W.\I.   TIIALHIMEU,'    M.I).,  AND   M.   .\.   ROTIISCIIIEI).   M.D. 
(Pathological  Lalioratory.  Mt.  Sinai  Hospital) 

.\schotif  in  1904.  at  a  meeting  of  the  German  Pathological 
Society,  described  a  microscopic  lesion  in  the  myocardium  of 
cases  of  acute  rheumatic  fever,  which  he  considered  specific. 
.\schoff  called  these  focal  lesions  the  "submih'ary  nodules  of 
rheumatic  fever"  and  stated  that  the}-  occur  most  frequently 
in  the  neighborhood  of  small  and  middle  sized  \essels  and  are 
composed  of  large  cells  with  one  or  more  abnormally  large,  or 
sliglul\-  notched,  pol\inorphous  nuclei,  the  cells  being  arranged 
in  the  form  of  a  fan  or  rosette.      .Xschoff  believed  that  the  giant 

'  Work  clone  during  the  tenure  of  a  George  Blumenthal,  Jr.,  I\Ilo\vship 
in  Pathology. 
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cells  arose  from  the  adventitial  "  Wanderzelle."  These  cells,  in- 
dividually or  grouped  in  nodules,  give  the  rheumatic  cell  masses 
their  characteristic  appearance. 

Geipel  studied  seven  cases  of  rheumatic  endocarditis  and 
found  the  Aschoff  bodies  present  in  all.  He  thinks  that  the  char- 
acteristic cells  of  the  nodules  arise  from  connective  tissue  cells 
of  the  adventitia  or  the  interstitial  connective  tissue  of  the  myo- 
cardium. 

Coombs  found  the  Aschoff  bodies  in  ten  of  thirteen  rheumatic 
cases.  He  never  found  them  in  non-rheumatic  cases.  His  idea 
of  their  origin  is  the  same  as  that  of  Geipel  who  believes  that 
they  are  converted  into  fibrous  scars,  in  accordance  with  the 
views  of  Aschoff,  Geipel  and  others. 

Wachter  found  the  Aschoff  bodies  in  one  case ;  Bracht  and 
Wachter,  in  three  cases ;  Sago,  in  five  cases ;  Takayasu  and  Low, 
each  in  one  case. 

Fraenkel  studied  twenty  cases  in  which  blood  cultures  had 
been  made  "  intra  vitam."  Eight  of  his  cases  gave  a  rheumatic 
history  and  five  did  not.  In  seven  cases  no  history  was  available. 
Of  the  eight  cases  with  rheumatic  history  five  showed  Aschoff 
bodies.  In  the  seven  cases  in  which  no  history  was  obtainable, 
but  which  showed  verrucous  endocarditis,  Aschoff  bodies  were 
present  in  six.  In  the  five  cases  in  which  there  was  no  history 
of  rheumatism,  nodules  were  present  in  two  cases,  absent  in  two 
cases  and  in  the  fifth  case,  which  was  one  of  chorea,  characteristic 
nodules  were  also  present.  Fraenkel  l)elieves  that  even  in  the 
aljsence  of  a  history  of  rheumatism  the  finding  of  Aschoff  bodies 
is  strong  ])resumptive  evidence  of  a  preceding  rheumatic  infec- 
tion. In  the  hearts  of  patients  dying  from  various  types  of  bac- 
terial endocarditis.  Aschoff  bodies  were  not  present.  Fraenkel 
demonstrated  the  value  of  the  methyl-green  pyronin  stain  for 
difi'erentiating  Aschoff  bodies  from  other  foci. 

Douglas  found  Aschoff  bodies  in  one  case  of  acute  rheumatic 
fever,  and  lluzella  in  six  cases  of  acute  rheumatic  fe\er  and  in 
one  case  of  chorea. 
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^Material  Studied 
We  have  studied  the  hearts  of  three  cases  of  acute  rheumatic 
fever;  of  three  cases  of  chorea  without  rheuuiatic  history;  of 
one  case  of  combined  verrucous  and  subacute  bacterial  endocar- 
ditis without  rheumatic  history;  of  fourteen  cases  of  subacute 
bacterial  endocarditis  in  the  bacterial  stage  of  the  disease ;  of 
five  cases  of  sul)acute  bacterial  endocarditis  in  the  bacteria-free 
stage;  of  five  cases  of  chronic  valvular  disease  with  no  rheumatic 
history;  of  five  cases  of  acute  streptococcus  endocarditis;  one 
case  of  i)neumococcus ;  three  of  gonococcus  and  three  of  staphy- 
lococcus endocarditis. 

CASES  SHOWING  ASCHOFF   BODIES 

W'e  ha\'e  found  Aschoff  bodies  in  the  three  cases  of  acute 
rheumatic  fe\er  and  in  the  case  of  combined  verrucous  and  sub- 
acute Ijacterial  endocarditis.  One  of  the  cases  of  chorea  showed 
great  numl^ers  of  Aschoff  bodies,  while  in  the  other  two  cases, 
in  which  the  disease  existed  for  only  a  short  time  before  death, 
only  a  few  .Aschoff  bodies  were  present. 

CASES   WHICH   DID    NOT    SHOW    .\SCH0FF  BODIES 

Aschoff  bodies  were  found  in  only  one  of  the  remaining 
cases.  This  was  a  case  of  subacute  bacterial  endocarditis  in  the 
bacterial  stage  and  the  patient  had  suffered  from  an  attack  of 
acute  articular  rheumatism  eleven  years,  and  one  year,  before 
death.  The  heart  showed  fibrous  scars  about  the  small  vessels 
and  in  some  of  these  scars  a  few  of  the  characteristic  cells  of  the 
Aschoff  bodies. 

CONCLUSIONS 

(i  )  In  rheumatic  myocarditis  foci  termed  submiliary  nodules 
of  Aschoff  are  present  which  are  characteristic  of  the  rheumatic 
infection. 

(2)  They  are  most  frequently  found  in  the  walls  of  the  left 
ventricle,  the  auricles  usually  escaping. 

(3)  The  nodules  were  found  in  three  cases  of  chorea  without 
joint  manifestations,  proving  the  close  relationship  of  this  con- 
dition to  rheumatism. 
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(4)  They  were  absent  in  fourteen  cases  of  subacute  bacterial 
endocarditis,  variety  streptococcus  mitis  (viridans). 

(5)  They  were  not  found  in  infections  of  the  endocardium 
with  the  gonococcus,  staphylococcus,  streptococcus  or  pneumo- 
coccus. 

(6)  Even  in  the  absence  of  arheumatic  history  he  beliexe, 
in  accordance  with  l-'raenkel.  that  the  presence  of  Aschoft  bodies 
signifies  a  previous  rheumatic  infection. 

(7)  Aschoff  bodies  are  not  always  found  in  rheumatic  car- 
ditis, where  the  infection  antedates  death  by  a  long  period,  but  the 
healed  remains,  represented  by  sclerotic  patches  (  Schwielen  ).  are 
present. 

(8)  We  would  suggest  that  the  cases  of  arthritis  character- 
ized by  the  presence  of  the  "  suljmiliar}-  nodules  of  Aschoft  "  in  the 
myocardium  be  placed  in  one  group  and  called  for  the  time  being 
"  rheumatism."  Those  cases  with  articular  manifestations,  yield- 
ing positive  bacteriological  findings  and  with  absence  of  Aschoff 
bodies,  should  not  be  classified  as  "  rheumatism."  but  according 
to  the  infecting  organism. 


THE  EXPERIMENTAL  PRODUCTION  OF  FOCALIZED 
MYOCARDIAL   LESIONS   WITH    STREPTO- 
COCCUS MITIS  (ATRIDANS)^ 

WM.    THALHIMER,    M.D.,    AND    M.    A.    ROTHSCHH^D.    M.D. 
(Pathological  Laboratory.   Mt.   Sinai   Hospital) 

There  are  numerous  ideas  current  as  to  the  etiological  agent 
in  acute  rheumatic  fever.  Many  obser\ers  ha\e  failed  to  cul- 
tivate l)acteria  fr(jm  the  l)lood  and  joint  exudates  of  these  cases 
and  do  not  believe  in  the  bacterial  origin  of  this  disea.sc.  'I'he 
ideas  of  those  wlio  do  believe  in  the  bacterial  origin  can  be  divided 
into  four  groups:  (a)  That  rheumatism  is  caused  by  common 
pyogenic  bacteria;  (b)  That  it  is  caused  l)y  a  diplo-streptococcus 
as  described  by  Leyden  and  to  which  Triboulet  gave  the  name  of 

'  Work  (lone  during  the  tenure  of  a  George  Blumontlial,  Jr.,  I'"ello\vship 
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"Streptococcus  rJicuiiiaticus" ;  (c)  That  the  bacterial  agent  is  a 
Gram-negative,  anaeroljic  bacilhis  known  as  Achahne's  bacillus ; 
((/ )  That  the  disease  is  a  mixed  infection  of  cocci  and  bacilli,  per- 
haps not  even  specific. 

Our  interest  in  this  subject  has  been  aroused  by  two  things, 
first,  the  similarity  of  the  cultural  characteristics  of  Strepto- 
coccus rheuiuaticus  of  Leyden.  Triljoulet,  I'.  Meyer,  W'assermann, 
Poynton  and  Paine  and  others,  and  Streptococcus  niitis  (viri- 
dans)  of  Shottmiiller,  with  the  Streptococcus  iiiitis  which  has 
been  isolated  with  great  frequency  at  this  laboratory  from  the 
blood  of  cases  of  subacute  bacterial  endocarditis  which  have  been 
studied  by  Dr.  Libman.  The  cultural  characteristics  of  these  or- 
ganisms will  not  be  gone  into  here  since  this  phase  of  this  work 
has  been  taken  up  l)y  l)rs.  Libman  and  Aschner.  Second.  l)e- 
cause  of  the  recent  work  of  Coombs  and  Leila  Jackson,  who 
claim  to  have  produced  experimentally  with  Streptococcus  pyo- 
genes. Streptococcus  rheuinaticus  and  Streptococcus  niitis  (ziri- 
dans)  focalized  myocardial  lesions  either  identical  with  or  resem- 
bling Aschoff  bodies. 

Our  work  was  undertaken  with  the  idea  of  discovering  the 
nature  of  the  myocardial  lesions  produced  with  Streptococcus 
niitis  from  cases  of  su1)acute  bacterial  endocarditis,  and  not  with 
the  idea  of  the  in\estigation  of  this  organism  as  the  possible  etio- 
logical agent  of  rheumatism. 

A  number  of  observers  have  produced  a  vegetative  endo- 
carditis in  rabbits  by  intravenous  injection  of  Streptococcus 
mitts.  In  addition  Bracht  and  W'achter  have  described  definite 
histological  lesions  in  the  myocardium. 

Carey  Coombs  working  with  Streptococcus  rJieutiiaficus  de- 
scribes the  ])roduction  of  Aschoff  bodies  in  rabbits.  Leila  Jack- 
son |)ro(luced  f(jcalize(l  myocardial  lesions  in  rabbits  by  the  in- 
travenous injection  of  streptococci  isolated  from  patients  in  the 
Chicago  sore  throat  e])idemic. 

A  X  I  .M  A  I .    i; X  I •  !•: K I  M  l". X TS 

Nine  different  strains  of  Streptococcus  niitis.  five  strains  of 
Streptococcus  riteuniaticus  and  three  strains  of  the  strei)tococcus 
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of  epidemic  sore  throat  were  used.^  The  organisms  were  grown 
on  serum  agar,  serum  gkicose  agar,  blood  agar  and  bouillon. 
Saline  suspensions  were  made  from  twenty- four  hour  agar  cul- 
tures and  the  growth  in  bouillon  was  concentrated  by  centrifu- 
galization.  The  dose  varied  from  twenty-four  hour  growth  on 
one  slant  agar  tube  to  that  on  two  Blake  bottles  and  the  sediment 
of  growth  in  from  lo  to  loo  c.c.  of  bouillon. 

Rabbits  were  used  for  these  experiments  and  received  from 
one  to  sixteen  injections  at  intervals  of  from  three  days  to 
several  weeks.  Forty-two  rabbits  were  injected  with  Streptococ- 
cus iiiitis.  All  of  these  showed  the  microscopic  lesions  described 
below.  Seven  per  cent,  of  these  animals  developed  vegetative 
endocarditis.  Twenty  one  per  cent,  developed  hemorrhages  in 
the  cardiac  valves. 

MYOCARDIAL    LESIONS 

Most  of  the  hearts  showed  no  macroscopic  lesion,  except  those 
mentioned  above,  but  a  few  showed  grayish  streaks  in  the 
myocardium. 

Microscopically,  a  progressive  type  of  lesion  was  found,  de- 
pending on  the  number  of  injections  and  the  length  of  time  the 
animal  lived.  The  earliest  stage  is  represented  by  small  areas 
including  only  a  few  muscle  fibers  showing  slight  degenerative 
changes  and  between  and  about  them  a  few  infiltrating  lympho- 
cytes, large  mononuclear  leucocytes  and  occasionally  plasma  cells 
and  only  rarely  a  very  few  polymorphonuclear  leucocytes.  In 
animals  which  ha\'e  received  many  injections  these  areas  are  con- 
siderably larger,  and  in  these  the  degenerating  fibers  at  times 
show  marked  fragmentation,  the  surrounding  fil)ers  l)eing  normal. 
The  degenerating  muscle  fibers  take  a  slightly  more  intense  eosin 
stain  than  normal  and  the  fil)rils  disappear  rather  early,  leaving 
a  homogeneous,  finely  granular  protoplasm  with  small  and  large 
vacuoles.  Some  of  these  fibers  are  slightly  swollen,  but  most 
are   atropine.      I^heir   nuclei   are   irregular   and   either   pale   and 

1  We  are  indel)te(l  to  Dr.  Winslow,  of  the  Natural  History  Museum,  New 
York,  for  three  strains  of  Strcftococcus  rhcutnaticus :  to  Dr.  Rosenow  for 
two  strains  of  Streptococcus  rlicuiiialicus  and  llireo  strains  froni  the  Chicago 
sore  throat  epidemic. 
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vesicular,  or  small  and  pyknotic,  and  show  no  tendency  to  prolif- 
eration. In  addition  to  these  more  common  lesions  some  of  the 
hearts  which  show  grossly  grayish  streaks  in  their  myocardium 
show  microscopically  large  and  small  areas  of  complete  necrosis 
of  the  muscle  fibers  with  calcareous  infiltration  and  a  slight 
round  cell  inflammatory  reaction  about  them.  With  the  atrophy 
of  the  muscle  fibers,  the  interstitial  tissue  stands  out  more  prom- 
inently and  very  early  begins  to  proliferate,  fibroblasts  appearing. 
These  areas  are  irregular  in  shape  but  usually  elongated,  with 
their  long  diameter  parallel  to  the  muscle  fibers. 

l">om  this  stage  on  the  lesions  partake  more  of  a  prolifera- 
tive connective  tissue  character  than  of  an  infiltrative  leucocytic 
or  degenerative  myocardial  one.  In  none  of  these  areas  are 
many  degenerating  muscle  fibers  seen,  but  fibroblasts  soon  be- 
come prominent  and  develop  rapidly  to  a  fibrous  stage.  Coinci- 
dently  with  this  the  round  cell  infiltration  decreases  until  finally 
there  results  an  area  of  fibrous  tissue  surrounded  by  healthy 
muscle  fibers  and  containing  only  a  few  leucocytes.  All  of 
these  fibrous  areas  are  not  circumscribed ;  many  are  diffuse. 
their  fibers  running  parallel  to  those  of  the  myocardium,  appar- 
ently haxing  replaced  the  latter.  Some  of  the  focalized  lesions 
bear  a  close  relationship  to  the  small  and  middle  sized  blood 
vessels,  but  many  lie  scattered  through  the  myocardium,  occur- 
ring in  the  greatest  numbers  near  the  base  of  the  \entricles  and 
in  the  papillary  muscles.  In  some  animals  the  small  blood  vessels 
show  an  intimal  proliferation  or  a  connective  tissue  proliferation 
immediately  about  them.  Occasionally  hyaline  thrombi  are 
found  in  them,  but  these  do  not  occur  with  any  regularity  and 
seem  to  have  no  relationship  to  the  lesions  described  abo\e. 
These  lesions  show  no  predilection  for  .a  subendocardial  situation 
nor  the  bases  of  the  cardiac  vah'es.  and  no  proliferation  of  the 
endothelium  of  the  endocardium  or  vahcs  is  found.  No  nnilti- 
nuclear  cells  such  as  are  described  by  Leila  Jackson,  or  peculiar 
cells  with  large  vesicular  nuclei  and  scanty  protoplasm  as  de- 
scribed by  de  \^ecchi.  are  present.  With  the  methyl-green  py- 
ronin  stain  on  alcohol  fixed  material  the  fibroblasts,  and  in  some 
hearts  the  endothelium  of  the  blood   vessels,   stained  a   bright 


144  WM.    THALIIIMER    AND    M.    A.    ROTHSCHILD 

red  as  did  some  of  the  degenerating  muscle  libers.  No  struc- 
tures at  all  resembling  the  submiliary  myocardial  bodies  of 
Aschoff  are  found  and  the  red  staining  of  the  fibroblasts  etc., 
with  the  methyl-green  pyronin  has  an  entirely  different  tint  from 
that  taken  by  the  cells  of  Aschoff  bodies.  These  latter  stain 
a  deep  rich  red  and  the  fibroblasts  a  bright  red,  not  so  deep  and 
with  a  highly  refractile  quality,  giving  them  an  appearance  which 
for  lack  of  a  better  term  we  call  translucency.  In  none  of  the 
hearts,  although  carefully  searched  for,  were  bacteria  found 
either  in  association  with  the  lesions  or  elsewhere,  except  in 
those  hearts  where  vegetative  endocarditis  was  present.  Here 
streptococci  were  found  dift'usely  scattered  in  small  clumps  in 
the  capillaries  between  normal  muscle  fibers  and  also  in  some  of 
the  lesions,  but  not  in  all  the  lesions  in  these  three  hearts. 

Eleven  animals  injected  with  Streptococcus  rJieiiiiiaticiis 
showed  the  same  microscopical  changes  as  above.  Seven  animals 
injected  with  the  streptococcus  from  epidemic  sore  throat  showed 
degenerative  and  destructive  lesions  with  leucocytic  infiltration 
and  the  presence  of  great  numbers  of  cocci.  A  few  fusiform 
areas,  some  resembling  those  described  by  Leila  Jackson,  were 
found,  but  without  giant  cells  and  in  no  way  resembling  Aschoff 
bodies. 

DISCUS.SION 

The  microscopic  myocardial  lesions  produced  with  Strepto- 
coccus niitis  are  identical  with  those  produced  with  Streptococcus 
rheitiiiaticus  and  those  produced  by  Bracht  and  \\^achter  with 
organisms  having  similar  cultural  characteristics.  These  lesions 
are  entirely  different  from  the  nodules  described  by  Aschoff.^ 
In  view  of  the  fact  that  Streptococcus  iiiitis  has  been  recovered 
from  the  cardiac  vegetations  and  from  infiamed  rabbits'  joints  a 
considerable  time  after  they  first  a]:)peared  and  l^ecause  strepto- 
cocci were  not  found  in  the  focali/.ed  myocardial  lesions,  we  lean 
toward  the  idea  that  these  focalized  myocardial  lesions  were 
caused  by  bacterial  toxins  rather  than  b\'  the  organisms  them- 
selves.     The  capacity  of  Streptococcus  rlieuiiuiticus  to  produce 

^  Professor  Aschoff  cxaniiiu-d  <iur  spiTimcns  and  agreed  witli  our  oi)ini()ii 
on  this  point. 
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myocardial  focalized  lesions  can  be  looked  upon  simply  as  a 
property  which  this  organism  shares  with  other  types  of  strepto- 
cocci and  is  in  no  way  specific. 

CONCLUSIONS 

(i)  By  the  intravenous  injection  of  Streptococcus  mitis  in 
rabbits  we  have  produced  focalized  myocardial  lesions  which  are 
identical  with  those  caused  l)y  injection  of  Streptococcus  rheu- 
maticus.  and  those  produced  by  Bracht  and  \\'achter  with  a 
Streptococcus  viridans  type  of  organism. 

(2)  These  lesions  are  different  from  those  which  we  pro- 
duced by  injections  of  streptococci  from  the  Chicago  sore  throat 
epidemic  (epidemic  streptococcus). 

(3)  The  lesions  are  not  Aschoff  bodies  and  are  easily  differ- 
entiated from  theuL  They  also  differ  from  lesions  produced  by 
Leila  Jackson  and  Carey  Coombs,  which  these  authors  describe 
as  either  Aschoff  bodies  or  similar  to  these  bodies. 

(4)  ^llese  myocardial  lesions  in  rabbits  appear  to  be  caused 
by  toxins  liberated  by  the  organisms  injected  and  not  by  the 
organisms  themselves. 

(5)  The  only  similarity  between  these  experimental  lesions 
and  those  found  in  cases  of  rheumatic  carditis  is  the  focalized 
nature  of  both. 
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A  NEW  HEMOGLOBIN  AGAR  MEDIUM  FOR  THE    ■ 
CULTI\^\TION  OF  B.   INFLUENZA 

WM.   THALHIMER,    M.D. 

(From   the   Pathological   Laboratory  of   the   Mount   Sinai    Hospital, 
New  York  City) 

Pfeiffer  showed,  originally,  that  it  was  necessary  to  have 
blood  present  in  order  to  successfully  cultivate  B.  influencce.  He 
then  proved  that  the  necessary  constituent  of  blood  was  hemo- 
globin. Since  this  time  various  investigators  have  attempted  to 
cultivate  this  organism  on  media  containing  various  substances 
beside  blood,  such  as  hematin,  hematogen,  yolk  of  e^^,  e^^  albu- 
min, serum  albumin,  globulin  from  blood  fibrin,  cholesterin, 
mucin  from  bile,  various  albumoses,  semen  of  animals,  etc.  On 
some  of  these  media  slight  or  moderate  "rowth  oi  this  orjranism 
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has  been  secured  but  these  results  have  not  been  constant  in 
different  hands,  and  none  of  them  can  be  considered  adapted  for 
laboratory  cultivation  of  B.  infliicnzcc. 

In  a  previous  article  the  author  reported  an  unsuccessful 
attempt  to  grow  B.  infliicn::cc  on  a  medium  prepared  from  a  crys- 
talline hemoglobin  product  obtained  from  Armour  &  Co.,  through 
the  courtesy  of  their  laboratory.  In  this  article  was  reported 
the  successful  cultivation  of  this  organism  on  a  medium  prepared 
from  freshly  drawn  beef  blood  obtained  from  an  abattoir. 

The  method  for  preparing  this  medium  is  as  follows :  De- 
fibrinated  beef  blood  is  laked  by  the  addition  of  an  equal  part  of 
distilled  water  and  rendered  free  from  bacteria  by  passing 
through  a  sterile  Reichel  filter.  This  yields  a  clear,  red  fluid  and 
from  20  to  40  c.c.  of  this  is  added  to  a  litre  of  sterile,  melted 
agar  at  45°  C,  poured  in  sterile  tubes  and  slanted.  The  medium 
which  results  is  perfectly  clear,  bright  red  and  of  the  same  density 
of  color  as  ordinary  blood  agar  usually  used  in  the  laboratory. 

I^he  unsuccessful  medium  made  with  the  crystalline  hemo- 
globin was  prepared  in  a  somewhat  similar  manner.  A  solution 
of  the  hemoglobin  was  made  in  distilled  water,  yielding  a  dark 
brown  fluid,  filtered  through  a  Reichel  filter,  the  resulting  filtrate 
added  to  melted  agar  giving  a  brown  medium  of  about  the  same 
■density  of  color  as  the  medium  above  described. 

Since  the  time  of  the  above  investigations  two  amorphous 
preparations  of  hemoglobin  were  obtained  and  media  prepared 
according  to  the  above  method,  and  various  strains  of  B.  influ- 
enccc  have  been  successfully  cultivated  on  this  medium,  some  of 
them  for  as  many  as  twenty-one  generations.  The  growth  was 
more  luxuriant  than  on  blood  agar. 

By  means  of  either  one  of  the  two  successful  media  above 
descril)ed  any  laboratory  can  cultivate  B.  influcnzcc  without  the 
necessity  of  starting  with  sterile  blood  in  tlie  manufacture  of 
media.  'I'lie  medium  prc])ared  from  am()rj)h()us  licni()gl()l)in  is 
of  interest  only  because  with  a  hemogl()1)in  product  chemically 
I)repared,  and  far  removed  from  the  original  blood,  a  luxuriant 
growth  of  B.  influcn.Z(C  can  be  ol)tainc(l,  demonstrating  tliat  henio- 
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globin  and  oxyhemoglobin  in  their  original  form  are  not  neces- 
sary for  the  successful  cultivation  of  this  organism. 

Discussion: 

Dr.  Wadsworth  :  How  long  will  the  hemoglobin  solutions  keep  after 
filtration?  Will  they  keep  for  weeks  or  months  after  passing  through  the 
Berkefeld  filter? 

Dr.  Willi.x.ms:  What  proportion  of  hemoglobin  is  used?  The  research 
laboratory  of  the  health  department  has  l)een  working  with  hemoglobinopiiilic 
organisms  for  some  time  and  we  have  found  that  some  organisms  will  grow 
luxuriantly  on  a  proportion  of  one  part  of  horse  blood  to  five  hundred  of 
veal  broth  if  the  horse  blood  is  added  to  hot  agar  at  90°  C.  and  allowed  to 
cool  immediately-  at  room  temperature.  We  have  used  this  medium  for  stock 
solutions  and  for  making  antigens. 

Dr.  Thalhimer:  In  reply  to  Dr.  Wadsworth,  the  solution  of  hemoglobin 
will  keep  well  enough  to  be  used  several  weeks  after  filtration.  I  have  grown 
organisms  successfully  at  this  time  and  have  never  tested  the  solution  at 
longer  periods.  I  have  not  yet  worked  out  the  minimum  amount  of  the 
filtered  solution  of  commercial  hemoglobin  that  can  be  successfully  used,  but 
know  that  one  can  get  growth  in  a  medium  which  is  scarcely  colored  by  the 
hemoglobin  which  is  added.  In  the  test  tubes  which  are  being  passed  around 
are  found  three  kinds  of  media.  Two  are  made  up  with  a  hemoglobin  solu- 
tion prepared  from  sheep's  blood ;  one  of  these  is  dark  brown  in  color  and 
the  other  one  scarcely  tinted  at  all;  the  third  kind  of  medium  is  made  up 
with  commercial  hemoglobin  and  also  contains  an  amount  which  scarcely 
colors  it.  On  all  three  media  the  growth  can  be  seen  to  be  perfectly 
satisfactory. 


THE  X'lABIUTY  OF  THE  BACILLUS   PESTIS   IN 
STOCK  CULTURES 

ROBERT  J.   WILSON,   M.I). 

At  the  meeting  of  the  New  "S'ork  Pathological  Society  of 
December  13,  1899,  Dr.  \V.  H.  Park  presented  cultures  of  Bacil- 
lus pcstis  isolated  from  two  of  the  crew  of  the  steamship  /.  Jl\ 
Taylor  which  arrived  at  this  port  from  Santos  Brazil  on  Novem- 
ber 18  of  that  year.  At  this  time  studies  of  these  organisms 
were  being  made  at  the  research  laboratory  of  the  department  of 
health,  and  the  keeping  up  of  the  stock  was  in  my  charge.  Our 
rule  was  to  transfer  the  cultures  at  nionthlv  intervals. 
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On  June  8,  1903,  I  had  a  number  of  cultures  that  had  been 
kept  in  the  ice  box  unopened  from  February  21,  1901,  and  I 
was  surprised  to  find  that  on  subcuhure  from  these  the  organisms 
grew  ahnost  as  readily  as  from  recently  planted  cultures.  At  this 
time  I  made  a  number  of  cultures  of  three  strains  of  Bacillus 
pcsfis  with  the  idea  of  transferring  them  at  yearly  intervals  for 
a  period  of  several  years. 

On  November  14  of  this  year  I  made  a  transfer  from  a  cul- 
ture tube  that  had  not  been  opened  since  June  8,  1903,  a  period 
of  ten  years  and  five  months.  After  forty-eight  hours  there  was 
an  abundant  growth  of  organisms  which  upon  subculture  proved 
to  be  typical  pestis  bacilli.  These  organisms  proved  virulent  to  a 
guinea-pig  after  forty-eight  hours,  and  the  pestis  bacillus  was 
recovered  in  pure  culture  from  the  heart's  blood  of  the  animal. 
This  longevity  of  the  organism  is  not  confined  to  one  strain,  for 
I  have  a  transplant  from  a  culture  nine  and  a  half  years  old 
which  was  originally  obtained  from  Kitasato's  Laboratory,  the 
culture  having  been  isolated  by  him  from  a  case  in  Hong  Kong, 
China. 

Disciissio)t: 
Dr.  W'adsworth  :  Nine  and  a  half  years  is  certainly  an  unusual  length  of 
time  to  keep  the  plague  bacillus  alive.  In  my  experience  it  often  dies  very 
rapidly.  The  late  Dr.  Hiss  used  the  method  of  sealing  culture  tubes.  He 
kept  typhoid  bacilli  alive  for  many  years  and  many  other  species  may  be  kept 
alive  that  way.  In  1899  in  the  Institute  for  Hygiene  in  Berlin  stock  cultures 
were  kept  sealed.  The  organisms  remain  alive  in  a  constant  biological  state. 
It  is  certainly  very  interesting  to  know  how  long  an  organism  such  as  the 
plague  bacillus  can  be  kept  alive  by  this  method. 


THE  IMPORTANCE  OF  THE  ARO^L\TIC  AND  HET- 
EROCYCLIC  COAIPLEXES    IN    SPLIT    PRODUCTS 
OF   PROTEINS    FOR   THE    PRODUCTION    OF 
THE  ANAPHYLAXIS-LIKE  PHENO^IENA 
OF   PEPTON   "SHOCK" 

GEORGE   BAEIIR.    M.D. 
(Assistant  in  Pathology,  Mount  Sinai  Hosi)ital.  Xew  York) 

As  is  undoubtedly  known  to  everyone  here,  the  intravenous 
injection  into  animals  of  the  products  resulting  from  the  peptic 
digestion  of  non-toxic  proteins  is  followed  by  symptoms  which 
closely  resemble  those  of  anai)h}"lactic  shpck.  This  observation 
of  de  W'aele,  and  of  Biedl  and  Kraus  has  lent  considerable  sup- 
port to  the  theory  that  anaphylactic  shock  is  directly  or  indirectly 
due  to  the  liberation  of  such  pei)tons  by  the  parenteral  digestion 
of  the  injected  i)rotein.  It  is  not  nn-  purpose  to  enter  into  any 
discussion  of  the  relative  merits  of  the  different  theories  of  ana- 
l)h}'laxis.  I  merely  wish  to  present  some  w()rk  done  in  con- 
junction with  ]'>nst  P.  Pick  of  \'ienna.  which  would  seem  to 
narrow  down  the  responsible  substance  in  the  production  of  the 
so-called  i)epton  shock  to  a  still  smaller  portion  of  the  protein 
molecule. 

The  work  was  suggested  In-  the  obser\ation  of  Chittenden, 
Alendel  and  Henderson  that  the  products  of  the  peptic  digestion 
of  gelatin  are  practically  inactive.  As  is  well  known,  gelatin 
is  a  protein  which  is  deficient  in  aromatic  and  heterocyclic  com- 
plexes,— in  complexes  in  which  the  c;u'1)on  and  other  atoms  are 
arranged  in  ring  formation.  This  suggested  the  possible  im- 
portance of  these  gnnips,  ])articularly  as  Obermayer  and  Pick 
were  able  to  show  that  chemical  changes  affecting  the  cyclic 
nucleus  of  a  protein  modify  its  antigen  projjcrties. 

On   the   other   hand,    Schittenhelm   and    W'eichardt   have   re- 
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cently  claimed  that  just  those  proteins  which  are  rich  in  diamino- 
acids  upon  peptic  digestion  gave  rise  to  the  most  active  peptons. 
whereas  the  peptons  from  proteins  containing  chiefly  or  entirely 
monoamino-acids  are  biologically  absolutely  inactive.  In  fact  de 
\^'aele  is  sponsor  for  the  viewpoint  that  the  pepton  action  is 
essentially  an  amino-acid  action.  Such  an  hypothesis  is  of 
course  immediately  contradicted  by  the  fact  that  the  pepsin  fer- 
ment which  liberates  the  toxic  products  does  not  possess  the  power 
of  splitting  off  amino-acids,  whereas  trypsin  which  does  split 
off  amino-acids  destroys  the  specific  toxic  property  of  the  peptic 
digestive  products. 

In  order  therefore  to  determine  which  portion  of  the  protein 
was  the  essential  factor  in  the  production  of  the  pepton  shock. 
we  subjected  it.  first,  to  procedures  which  would  produce  chem- 
ical changes  in  its  cyclic  complexes  and,  secondly,  to  procedures 
aft'ecting  only  the  amino-acid  groups. 

Either  horse  or  beef  serum  was  always  used  and  with  this 
iodine  protein  preparations  were  made  according  to  Hofmeister's 
method,  nitrate  protein  preparations  by  the  method  of  v.  Fiirth 
and  diazo  protein  by  the  method  of  Obermayer.  I  shall  not  go 
any  further  into  the  technical  details  or  the  chemistry  involved, 
but  shall  refer  those  interested  to  a  paper  by  Pick  and  myself  in 
a  recent  nimiber  of  Schmiederberg's  Archiv.  Suffice  it  merely 
to  say  that  by  each  of  these  procedures  a  substitution  with  either 
iodine,  nitrate,  or  diazo  radicals  is  effected  chiefly  in  the  aromatic, 
partly  also  in  the  heterocyclic  nucleus  of  the  protein,  in  other 
words  in  the  benzol,  imidozol.  indol  complexes,  etc. 

After  proper  purification,  the  preparations  were  subjected  to 
thorough  peptic  digestion.  Chemical  analyses  of  the  resultant 
split  products  showed  that  the  serum  proteins  had  been  com- 
pletely broken  up  into  their  primary  and  secondary  albumoses 
and  into  their  peptons.  The  latter  gave  an  intense  Biuret  reac- 
tion and  was  precipitable  by  tannic  acid  and  by  all  the  other  alka- 
loid reagents.  But  the  Millon  reaction  both  with  the  iodid, 
nitrate  and  diazo  digestive  products  was  absolutely  negative,  thus 
indicating  a  complete  saturation  of  the  aromatic  complexes  in 
the  protein. 
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These  pepton  preparations  were  then  tested  upon  animals. 
Ordinary  peptons  obtained  from  the  peptic  digestion  of  animal 
proteins,  such  as  Witte  pepton,  when  injected  intravenously  into 
dogs  produce  amongst  other  things  an  incoagulability  of  the 
blood  and  a  sudden  and  se\ere  drop  in  blood  pressure  which 
persists  for  a  long  time,  or  until  death  supervenes.  Should  the 
animal  recover,  immunity  to  subsequent  doses  of  the  poison 
persists  for  some  hours.  In  guinea-pigs  also  the  injection  is 
followed  by  a  picture  resembling  that  of  the  anaphylactic  phe- 
nomenon, the  chief  characteristic  of  which  is  a  sudden  spasm  of 
the  bronchial  musculature.  The  animal  has  several  jumping 
convulsive  seizures  and  dies,  probably  of  asphyxia.  Perfused 
through  the  hind  legs  of  a  frog,  the  pepton  manifests  a  marked 
dilator  action. 

The  results  of  the  biological  tests  ol)tained  with  the  iodid, 
nitrate  and  diazo  peptons  all  agreed.  In  doses  several  times  the 
amount  ordinarily  used  in  eliciting  the  pepton  shock  with  Witte 
pepton,  all  three  preparations  were  practically  inert.  No  drop 
in  blood  pressure  was  produced  in  dogs  and  following  the  admin- 
istration the  blood  not  only  remained  perfectly  coagulable,  but  its 
coagulability  was  usually  very  markedly  increased.  In  guinea 
pigs  the  results  were  also  remarkable.  As  much  as  two  grams 
of  any  of  the  three  preparations  injected  intravenously  were  ab- 
solutely incapable  of  producing  the  slightest  signs,  either  clinic- 
ally or  microscopically,  of  any  bronchial  spasm. 

Only  one  of  the  ])harmacological  actions  of  pejiton  persisted  in 
the  preparations  and  that  was  the  dilator  action  on  frogs'  blood 
vessels.  Perfu.sed  through  the  hind  legs  of  a  frog  according  to 
the  method  of  La  wen  and  Trendelenburg,  the  Ijlood  \essels 
which  had  been  previously  contracted  with  adrenalin  ])romptly 
dilated.  This  conclusively  demonstrates  that  the  \asodilator 
action  on  frog's  vessels  depends  upon  an  entirely  different  chem- 
ical basis  than  does  the  phenomenon  of  the  usual  pei)ton  shock. 

Perfused  through  the  isolated  frog's  heart  according  to  W'il- 
liam's  method,  the  nitrate  and  diazo  preparations  even  in  one 
per  cent,  solutions  were  absolutely  inert.     The  iodine  peptons  on 
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the  other  hand  presented  merely  a  toxic  iodid  action,  the  heart 
stopping  in  diastole. 

So  much  then  for  the  biological  action  of  peptons  in  which 
changes  in  the  cyclic  complexes  had  been  effected.  It  could  not 
be  concluded  as  yet  that  these  changes  alone  were  responsible  for 
the  biological  inactivity  of  the  pepton.  For  it  was  still  to  be  de- 
termined whether  the  amino-acid  radicals  might  not  also  play 
a  part,  as  had  been  claimed  by  de  \\'aele  and  by  Schittenhelm  and 
Weichardt. 

In  preparing  the  nitrate  proteins  it  was  necessary  amongst 
other  things  to  use  nitric  acid.  According  to  von  Slyke,  by  the 
action  of  nitric  acid  the  amino-acid  groups  are  so  thoroughly 
split  oft'  that  he  has  utilized  this  for  his  method  for  the  quantita- 
tive determination  of  these  groups.  It  might  be  argued  that  in 
the  course  of  the  procedures  through  which  we  had  put  our  pep- 
tons, the  toxic  action  had  been  lost  because  amino-acids  had  been 
split  off. 

It  was  therefore  necessary  to  exclude  these  groups  alone, 
without  at  the  same  time  affecting  the  cyclic  nucleus  of  the  pro- 
tein. And  this  was  accomplished  with  formaldehyde  which,  as 
is  well  known,  combines  with  the  amino-acids  to  form  stabile 
methylen  compounds.  The  injection  into  animals  of  the  peptic 
digestive  products  of  such  formalized  protein  resulted  in  all  the 
phenomena  characteristic  of  pepton  shock.  In  its  effect  upon 
the  blood  pressure,  the  blood  coagulability,  the  bronchial  muscu- 
lature, etc..  it  proved  itself  to  be  just  as  ])owerful  as  Witte  pepton. 

In  other  words,  the  evidence  seems  to  be  complete  that  it  is  not 
the  amino-acid  groups,  but  the  cyclic  complexes  in  the  protein 
which  are  rcs])onsil)le  for  the  ]:)roduction  of  the  anaphylaxis-like 
symptoms  of  ])cpton  shock.  The  intact  protein  itself  is  non- 
toxic because  in  it  all  valencies  of  these  cyclic  groups  are  mu- 
tually saturated.  Upon  peptic  digestion  they  become  more  or 
less  isfjlated,  are  apparently  unsaturated  and  hence  develop  their 
biologic  activity.  Combination  with  iodine,  nitrate,  or  diazo 
radicals  saturates  these  free  valencies  and  thus  also  renders  the 
peptons  inactive,  just  as  is  the  intact  protein. 
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Discussion: 
Dr.  Ottexbekg  :  It  occurs  to  me  as  interesting  in  connection  with  Dr. 
Baehr's  observations  that  Obermeicr  and  Pick  themselves  were  able  by  dia- 
zotizing,  iodizing  or  nitrating  proteids  to  produce  specific  precipitins  which 
would  act  only  on  the  particular  kind  of  chemically  altered  proteid  used  to 
induce  the  production  of  the  precipitin.  In  fact,  by  treating  an  animal's  own 
blood  serum  in  any  one  of  these  ways  they  were  able  to  produce  precipitins 
specific  for  the  special  kind  of  chemically  altered  proteid  of  that  kind  of 
animal.  In  this  instance  the  union  of  something  else  with  the  aromatic  ring 
then  altered  the  specific  character  of  the  proteid. 

Dr.  Pollitzer  :  A  few  words  about  the  earliest  ol)servations  on  the  effects 
of  the  first  split  products  of  the  albumens  when  injected  directly  into  the 
circulating  blood  may  be  of  interest  from  a  historical  point  of  view.  In 
1883-84  Schmidt-Miilheim  and  Fano  working  in  Ludwig's  laboratory  found 
that  injections  of  a  solution  of  Witte's  pepton  produced  the  effects  with 
which  we  are  now  all  acquainted.  Kiihne  and  Chittenden  early  in  1884  iso- 
lated from  Witte's  pepton  a  series  of  hemi-albumoses.  In  the  autumn  of 
that  year  I  was  working  in  Kiihne's  laboratory  and  it  was  suggested  that  I 
repeat  the  injection  experiments,  using  the  various  albumoses  prepared  by 
the  methods  of  Kiihne  and  Chittenden.  I  found  (Journal  of  Physiology, 
1886)  that  all  the  various  albumoses  produced  similar  symptoms  in  dogs,  but 
in  somewhat  different  degrees,  hetero-albumose  injections  being  often  fatal, 
while  the  substance  we  then  called  pepton,  though  it  produced  a  great  fall  in 
blood  pressure  did  not  kill  the  animal,  possibly  because  of  its  great  diffusi- 
bility  and  rapid  elimination  through  the  kidneys.  Brieger  at  this  time  was 
engaged  on  his  first  most  important  work  on  the  ptomains,  and  was  of  the 
opinion  that  the  phenomena  observed  were  due  to  the  presence  of  ptomains; 
which  he  thought  might  readily  develop  in  the  mixture  of  proteid  substances, 
which  constituted  Witte's  pepton.  I  showed  this  view  to  be  baseless  by- 
making  an  amyl-alcohol  extract  of  Witte's  pepton  to  remove  possible  ptomains, 
and  getting  the  same  effects  with  the  residue  as  with  the  whole  pepton.  This, 
question  ten  years  later  was  the  subject  of  a  controversy  between  Brieger  and 
Salkowsky,  who  were  evidently  unacquainted  with  my  work. 
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Under  the  title  "The  Chole.steriiie  Content  of  Human  lUood 
Under  \'arioii.s  Pathological  Conditions,"  I  published  in  the 
Deutsche  Archiv  fiir  Klinischc  Mcdicin  (Band  III.  Heft.  1-2) 
the  results  of  a  six  months'  investigation  of  this  subject,  carried 
on  at  the  University  of  Freiburg,  Germany,  under  the  direction 
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of  Prof.  Dr.  O.  de  la  Camp,  and  with  the  assistance  of  Profes- 
sors Windaus  and  Autenriedth  of  the  Chemical  Institute  at 
Freiburg.  Desirous  of  submitting  my  results  to  the  English 
speaking  profession  and  of  publishing  facts  which  do  not  appear 
in  the  original  manuscript,  I  have  prepared  the  following  less  de- 
tailed paper  under  the  above  title. 

Cholesterine  has,  almost  suddenly,  aroused  intense  interest. 
Up  to  last  winter,  little  was  to  be  found  in  the  literature  relative 
to  the  role  or  function  it  plays  in  various  pathological  conditions. 
The  French,  especially  Chauffard  and  his  school,  had  contributed 
most  of  our  knowledge  on  the  subject.  Since  then,  veritable  out- 
bursts of  interest  and  enthusiasm  ha\e  arisen  both  here,  in  New 
York  especially,  and  in  Germany. 

I  shall  not  go  into  the  history  of  cholesterine  at  this  time, 
other  than  to  say  that  it  was,  apparently,  discovered  in  1775  by 
Conradi.  Austin  Flint's  contention  in  1862  that  cholesterine  is 
the  product  of  the  metabolism  of  nervous  tissue,  has  only  recently 
been  disproved  (i).  And  Hoppe-Seyler's  (2)  statement  that 
"  cholesterol  is  purely  an  excretion  and  is  not  reabsorbed,  but 
passes  out  of  the  body  with  the  feces,"  is,  according  to  the  ex- 
cellent work  of  Doree,  Fraser,  I'^llis  and  Gardner  (  (3),  erroneous 
According  to  Hoppe-Seyler,  "  cholesterol  is  a  cleavage  product 
constantly  formed  in  the  metabolic  changes  of  the  living  cell, 
and  for  this  reason  it  is  that  cholesterol  is  invariably  found  as  a 
constituent  of  both  animal  and  vegetable  cells."  The  work  of 
Doree,  Gardner,  I'raser  and  Ellis  seems  to  show  quite  conclusively 
that  cholesterine  is  a  constant  constituent  of  animal  cells,  is  not 
synthcsi/.ed  in  the  organism,  is  not  an  excretion,  is  reabsorbed 
(proljabl)'  with  the  bile  salts)  and  again  utilized  in  new  cell  for- 
mation; and  its  amount  in  the  blood  (other  things  being  equal) 
depends  upon  the  amount  taken  in  the  food,  any  excess,  beyond 
the  possil)le  utilization  of  the  organism,  being  excreted  in  the 
feces.  This  excretory  product  termed  "  stercorine  "  by  h'lint,  has 
since  been  named  "  coprosterol." 

In  carrying  on  my  work,  I  nindc  use  of  the  extraction 
method  as  advocated  by  Weston  and  Kent  (4)  and  for  the  (juanti- 
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tative  determination  of  cholesterine,  I  employed  the  colorimetric 
method  devised  by  Grigaut  (5),  which  is  dependent  upon  the 
Lieberman-Burchard  color  reaction.  This  "working  combina- 
tion" I  found  most  serviceable,  and.  through  the  kindness  of 
Professors  AMndaus  and  Autenriedth,  exceedingly  accurate  and 
reliable.  Our  resulting  figures,  each  using  a  different  method, — 
\\'indaus,  his  digitonin  method,  and  Autenriedth,  his  own  color- 
imetric method. — were  almost  identical.  As  a  result  of  this 
checking  up,  Autenriedth  has  added  a  standard  "  cholesterine 
prism  "  to  his  set  of  colorimeters. 

Other  methods  for  the  quantitative  determination  of  choles- 
terine have  been  recommended,  but  because  I  found  the  W^eston- 
Kent-Grigaut  combination  so  satisfactory  and  apparently  accu- 
rate, I  used  it  in  making  all  my  determinations. 

In  selecting  cases  for  the  study  of  cholesterinemia,  it  is  ap- 
parent that  the  difficulty  of  being  unable  to  find  pure  uncompli- 
cated cases,  is  constantly  present.  The  various  clinical  findings 
present  at  the  time  the  blood  is  taken  for  examination,  must  be 
taken  into  consideration,  for  I  found  several  factors  which  in- 
fluence the  cholesterinemia,  notably  temperature.  The  clinical 
features  which  I  found  to  influence  the  cholesterine  content  of 
the  blood  are  the  following:  Decreasing:  Temperature,  old  age, 
emaciation  and  poor  general  condition,  and  diet.  Increasing: 
Complicating  nephritis,  adipositas,  arterio-sclerosis,  diet  and 
jaundice. 

It  might  be  asked  in  advance,  "  Shall  we  use  whole  blood  or 
serum  alone,  in  making  quantitative  cholesterine  determinations?" 
My  answer  is,  "We  can  use  either,  but  in  making  a  series  of  ex- 
aminations on  the  same  case,  we  must,  of  course,  use  either  the 
whole  blood,  or  the  serum  alone,  in  each  examination,  for  the 
amounts  found  in  whole  blood  and  in  serum  are  different." 

My  series  of  cases  number  over  a  hundred,  and  in  each  case 
without  exception,  I  found  more  cholesterine  in  a  definite  amount 
of  serum  alone  than  in  the  same  amount  of  whole  blood.  This 
held  true  both  under  normal  and  abnormal  conditions  and  under 
conditions  of  hypo-  as  well  as  hyper-cholesterinemia,  whether 
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physiological  or  pathological.  The  percentage  increase  of  the 
amount  found  in  serum  as  compared  with  that  found  in  whole 
blood  varied  considerably.  Whether  this  variable  percentage 
increase  is  of  any  special  significance  under  pathological  condi- 
tions, I  am  not  prepared  to  say.  In  the  various  ansemias  and 
other  blood  diseases,  in  which  the  corpuscular  elements  of  the 
blood  undergo  retrograde  morphological  changes,  it  is  possible 
that  the  percentage  increase  above  referred  to  is  of  significant 
interest;  for  the  blood  corpuscles  alone  contain  considerable  of 
the  total  blood  content  of  cholesterine,  and  a  destruction  of  the 
corpuscles  must  increase  the  cholesterine  content  of  the  serum. 

The  normal  cholesterine  content  of  human  blood  varies  ac- 
cording to  a  number  of  authors,  between  i.io  and  1.95  grams  per 
1,000  c.c.  Of  nine  cases  examined,  males  and  females,  ranging 
from  fourteen  to  thirty-seven  }"ears  of  age,  in  whom  no  influ- 
encing factors  were  present,  I  obtained  figures  ranging  from  i.io 
to  1.82  grams  per  i.ooo  c.c. — an  average  of  1.48. 

A  diet  rich  in  cholesterine  increases  the  cholesterine  content 
of  the  blood.  In  four  normal  cases,  after  a  fasting  period  of 
four  hours  the  cholesterine  content  of  the  blood  rose  from  1.42 
to  1.90,  from  2.0  to  2.2;^,,  from  1.60  to  1.82.  and  from  1.40  to 
1.56  grams  per  i.ooo  c.c.  respectively,  after  a  meal  consisting  of 
100-300  grams  of  calf's  brain,  3  to  4  eggs  and  0.5  gram  of  pure 
cholesterine.  The  second  estimation  was  of  the  blood  withdrawn 
six  hours  after  the  ingestion  of  the  above  meal.  The  inconstant 
increase  after  the  meal  is  readily  explained  by  the  fact  that  the 
])atients  consvimed  variable  amounts  of  the  meal  ofi^ered.  In  this 
connection  it  would  have  l)een  of  imjKjrtance  to  have  determined 
any  possible  increase  in  the  excretion  of  coprosterol  in  the  feces. 
I  entertain  the  belief  that  under  normal  conditions  of  health,  the 
body  assimilates  only  a  definite  amount  of  the  cholesterine  taken 
with  the  fo(jd  ;  there  is.  in  my  opinion,  a  utilization  limit. 

In  order  to  determine  the  comparati\e  cholesterine  content  of 
whole  lilood  and  blood  corpuscles.  respecti\ely.  I  proceeded  as 
follows : 

I.  4  c.c.  of  whole  blood  were  analyzed  as  usual. 
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2.  4  c.c.  of  the  same  blood  were  repeatedly  centrifuged  and 
the  supernatant  serum  pipetted  off  and  analyzed. 

3.  4  c.c.  of  the  same  blood  were  washed  four  times  in  normal 
salt  solution  and  the  corpuscular  sediment  alone  analyzed.  In 
each  of  five  cases  i  c.c.  of  serum  always  contained  more  choles- 
terine  than  i  c.c.  of  whole  blood.  The  serum  of  i  c.c.  of  blood 
always  contained  more  than  the  corpuscles  of  i  c.c.  of  the  same 
blood.  On  an  average  the  corpuscles  alone,  according  to  my 
figures,  contain  44.4  per  cent,  of  the  total  cholesterine  content 
of  whole  blood. 

I  sought  further  to  determine  to  what  an  extent  one  or  the 
other  or  all  of  the  separate  blood  constituents  are  influenced  in 
their  cholesterine  content  by  the  production  of  a  physiological 
hyper-cholesterinemia.  Again,  as  previously,  a  diet  of  calf's 
brain,  eggs  and  0.5  gram  of  cholesterine  was  given.  Before  the 
meal  the  average  cholesterine  content  of  the  corpuscles  alone  as 
compared  with  that  of  the  whole  blood  was  47  per  cent.  After 
the  meal  this  percentage  was  46.-i,  and  yet  all  the  separate  blood 
elements  had  taken  part  in  the  cholesterine  increase.  In  a  physio- 
logical hyper-cholesterinemia,  then,  all  the  separate  blood  constitu- 
ents take  part  in  the  general  increase  of  cholesterine.  In  a  path- 
ological hyper-cholesterinemia,  the  separate  blood  constituents 
take  a  similar  part,  and  it  is  reasonable  to  suppose  that  the 
same  holds  true  in  pathological  hypo-cholesterinemia.  The  per- 
centage relationship  in  the  cholesterine  content  of  the  separate 
blood  elements  remains  practically  constant,  both  in  hyper-  and 
hypo-cholesterinemia.  It  follows,  then,  that  either  whole  blood 
or  serum  alone  can  be  used  in  cjuantitative  cholesterine  esti- 
mations. 

CHRONIC   NEPIfRITLS 

The  study  of  cholesterinemia  in  relation  to  chronic  nephritis 
is  an  exceedingly  interesting  one,  presenting  as  it  does  those  prob- 
lems over  which  many  authors  ha\e  disagreed,  especially  the 
role  i)layed  by  the  adrenal  glands. 

Although  the  kidneys  do  not  assume  the  function  of  excreting 
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lipoids,  it  has  been  shown  (6)  that  in  nephritis,  particularly  in 
those  cases  accompanied  by  cedema.  the  measure  of  total  lipoids 
in  the  blood  is  exceedingly  high.  It  is  cjuite  generally  admitted 
that  a  hyper-cholesterinemia  is  only  one  evidence  of  a  general 
lipoidemia,  and  a  hyper-cholesterinemia  in  chronic  nephritis  has 
been  found  by  most  investigators.  ]\Iy  series  of  fourteen  cases 
presented  not  only  various  clinical  pictures  but  also  various  types 
in  the  severity  of  the  kidney  lesion  and  gave  figures  ranging  from 
0.933  to  2.38  grams  of  cholesterine  per  1,000  c.c.  of  serum.  The 
highest  figures  obtained,  2.31,  2.16.  2.10,  and  2.38,  were  in  cases 
largely,  if  not  entirely,  primarily  nephritic,  and  despite  the  fact 
that  in  each  of  these  four  cases  just  mentioned  the  albuminuria 
was  high,  I  found  no  consistent  relationship  between  hyper-cho- 
lesterinemia and  albuminuria,  as  is  apparently  the  case  with  cho- 
lesterinemia  and  the  urea  content  of  the  blood  (7). 

In  urjemic  conditions,  the  measure  of  cholesterinemia  is  com- 
paratively low  and  I  entertain  the  l:)elief  that  cholesterinemia  is, 
in  some  way,  of  prognostic  importance  not  only  incases  of  nephri- 
tis, but  in  all  cases  in  which  the  cholesterine  content  of  the  blood 
is  influenced  by  the  disease.  Retinitis  is  often  the  first  sign  of 
an  impending  or  already  present  ursemic  state,  and  it  has  been 
shown  (8)  that  the  retinal  plaques  are  local  deposits  of  choles- 
terine derived  without  doubt  from  the  blood.  Furthermore, 
cases  of  nephritis  without  retinitis  show  a  higher  cholesterine 
figure  in  the  ])l<)od  than  cases  with  retinitis.  It  is  questionable 
though,  whether  this  retinal  deposit  of  cholesterine  is  a  specific 
finding  in  allniminuric  retinitis.  This  same  lipoid  has  been 
found  deposited  or  ])resent  in  cases  of  sarcoma,  detachment  and 
traumatism  of  tlie  retina.  Tlyper-cholestcrincmia  does  not.  neces- 
sarily, explain  the  cause  of  the  retinitis,  for  frequently  in  cases 
of  nephritis,  with  very  high  figures  for  the  cholesterine  content  of 
tlie  1)1o(k1.  no  retinitis  is  found.  Defaye  (9)  cites  a  case  of 
chronic  nephritis  in  which  the  first  examination  showed  1.42 
grams  per  1,000  c.c.  Su1)sequent  examinations  during  the  course 
of  the  disease  showed  2.10  and  'i^.'j2  grams  per  t,ooo  c.c.  and 
after  the  dexelopment  of  ura-mia.  which  terminated  in  death,  the 
cholesterine  content  of  the  l)]ood  fell  to  T.21  grams. 
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Atheroma  of  the  aorta,  xanthelasma,  arterio-sclerosis,  and 
bihary  calcuh  have  all  been  shown  to  be  further  evidences  of 
local  deposits  of  cholesterine  ( lo,  ii,  12).  And  in  all  these  con- 
ditions a  hyper-cholesterinemia  is  found. 

While  considering  cholesterinemia  in  nephritis,  interest  is 
directed  to  the  adrenal  bodies  which  are  regarded  by  some  inves- 
tigators as  the  synthetic  source  of  cholesterine  (13).  Chauilard, 
who  associates  hyper-cholesterinemia  with  adrenalemia  and  in- 
creased activity  of  the  adrenal  glands,  regards  the  cholesterine 
that  has  been  found  in  the  cortex  of  the  adrenal  bodies,  as  the 
synthetic  source  of  cholesterine.  In  my  series  of  cases,  hyper- 
cholesterinemia  and  increased  blood  pressure  were  not  alwaN'S  as- 
sociated, and  W'idal  also  claims  that  in  nephritis  hyper-choles- 
terinemia and  increased  activity  of  the  adrenals  may  exist  inde- 
pendently of  each  other.  Landau  (14)  gives  evidence  to  show 
that  the  cholesterine  found  in  the  cortex  of  the  adrenals  is  to  be 
looked  up(jn  as  a  deposit  C retention)  rather  than  a  proof  of  its 
SA'nthetic  source.  A  functional  insufficiency  of  these  ductless 
glands  must  not  be  regarded  as  the  cause  of  a  hypo-cholesterin- 
emia.  Only  recently  I  had  the  opportunity  of  examining  the 
blood  of  an  un(loul)ted  case  of  Addison's  disease,  and  I  obtained 
a  normal  cholesterine  figure. 

It  can  be  safely  said  then,  that  in  chronic  nephritis  a  hyper- 
cholesterinemia  is  usually  present,  especially  in  cases  of  con- 
tracted kidneys ;  and  the  measure  of  this  hyper-cholesterinemia  is 
largely  dependent  upon  the  severity  of  the  kidney  lesion,  in  so  far 
as  it  afifects  the  general  condition  of  the  patient,  and  upon  the 
presence  or  absence  of  such  clinical  factors  as  influence  the  choles- 
terinemia. 

-ARTKUIO-SCLKUOSIS 

The  deposit  of  cholesterine  in  the  blood  \esscl  walls — it  is  a 
deposit  rather  than  an  infiltration — is  the  primary  step  in  tiie 
pathology  of  arterio-sclerosis.  In  thirteen  cases  of  arterio-scle- 
rosis the  figures  for  the  cholesterine  content  of  the  Ijlood  ranged 
from   0.75-2.16   grams   per    1,000   c.c.   and   the   amount    found 


166  EDWIX   HENES,  JR. 

seemed  to  be  dependent  upon  the  duration  of  the  pathological 
process.  In  the  progressive  stage  of  arterio-sclerosis.  a  hyper- 
cholesterinemia  is  found.  In  those  cases  with  high  blood  pres- 
sure in  which  the  sclerotic  changes  in  the  arterial  walls  had 
reached  their  maximum,  I  found  no  increase  in  the  cholesterine 
of  the  blood;  in  some  instances,  in  fact,  a  hypo-cholesterinemia. 
In  two  cases  of  apoplexy  with  arterio-sclerosis  the  etiological  fac- 
tor in  both  cases,  I  failed  to  find  a  hyper-cholesterinemia. 

DIABETES    MELLITUS 

A  hyper-cholesterinemia  is  the  rule  in  diabetes.  'Six  series  of 
six  cases  includes  both  mild  and  severe  cases  and  the  cholesterine 
content  of  the  blood  ranged  from  1.28  to  2.91  grams  per  1,000 
c.c.  The  severity  of  the  condition  and  the  measure  of  glycosuria 
seem  to  influence  the  cholesterinemia.  but  I  have  insufficient  evi- 
dence to  show  that  any  definite  and  consistent  relationship  exists 
between  cholesterinemia  and  glycosuria.  The  figure  2.91  was 
obtained  in  a  case  in  which  the  excretion  of  sugar  in  the  urine 
amounted  to  8  per  cent,  and  in  which  the  acidosis  caused  death 
soon  after  the  blood  was  withdrawn  for  examination,  while  the 
figure  1.28  was  obtained  in  a  case  in  which  the  glycosuria 
amounted  to  0.6  per  cent,  and  in  which  no  acidosis  was  present. 
The  results  of  Burger  and  Beumer  (15)  ^erifv  mv  findings. 
The  hyper-cholesterinemia  of  diabetes  is  probaljly  intimately  as- 
sociated with  the  marked  metabolic  disturbances  which  char- 
acterize the  disease. 

ACUTE  INEECTIOUS  DI.SEASES 

Among  acute  infectious  diseases,  I  examined  the  blood  of 
cases  of  typhoid  fever,  scarlet  fever,  erysipelas,  pneumonia  and 
])leuritis.  Of  all  clinical  phenomena  associated  with  these  dis- 
eases I  found  none  that  so  uniformly  and  malcrialK-  inllucnced 
the  cholesterine  content  of  the  blood  as  temperature.  .\  rise  in 
temperature  sufficiently  high  to  l)e  termed  fever  ( and  enduring 
for  a  few  days  or  more)   is  always  accompanied  bv  a  fall  in  the 
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cholesterine  content  of  the  blood,  and  this  fall  seems  to  be  in 
direct  relation  to  the  intensity  of  the  fever.  So  long  as  the  tem- 
perature remains  high  so  long  does  the  cholesterine  content  of  the 
blood  remain  low.  If  the  temperature  falls  by  crisis,  the  cho- 
lesterine increases  correspondingly  abruptly;  if  the  temperature 
falls  by  lysis,  the  increase  in  cholesterine  is  correspondingly  slow. 
Transitory  rises  in  temperature  do  not  necessarily  lower  the 
cholesterine  content  of  the  blood ;  fe\er  must  endure  for  several 
days  before  it  influences  the  cholesterinemia.  The  cases  of 
scarlet  fever  which  came  under  my  observation,  exhil)iting  a  short 
lived  h}-perp}Texia,  did  not  show  a  decided  hyi)o-ch()lesterinemia, 
as  was  always  found  in  cases  of  prolonged  fever,  such  as  typhoid. 

In  typhoid  fever  I  found  a  decided  hypo-cholesterinemia  dur- 
ing the  fever  period ;  a  slow  return  to  normal  as  the  temperature 
approaches  normal;  a  decided  secondary  hyper-cholesterinemia 
during  con\-alescence,  which  may  continue  for  weeks.  The  tem- 
perature and  the  general  condition  of  the  patient  seem  to  be  the 
chief  influencing  factors. 

In  pneumonia,  I  found  a  hypo-cholesterinemia  during  the 
fever  period ;  a  rapid  return  to  normal  or  a  hyper-cholesterinemia 
after  the  crisis  and  a  secondary  hyper-cholesterinemia  of  short 
duration  if  it  presents  itself  at  all.  In  slowl}'  resoKing  cases  the 
hypocholesterinemia  is  of  longer  duration.  Here  too  tempera- 
ture and  the  general  condition  of  the  patient  are  the  chief  in- 
fluencing factors. 

In  scarlet  fe\er  the  ch(jlesterine  reaction  is  slight,  if  it  results 
at  all,  and  is  of  short  duration.  1'here  is  no  secondary  hyper- 
cholesterinemia. 

The  results  I  obtained  in  cases  of  typhoid  fexer,  pneumonia 
and  scarlet  fever,  bear  out  those  ol)taine(l  by  Chauffard,  Laroche 
and  Grigaut  (i6). 

It  has  been  assumed  by  some  that  cholesterine,  especiall\'  in 
acute  infectious  diseases,  plays  a  role  analogous  to  an  antitoxin. 
It  is  of  interest  to  note  in  this  connection  that,  after  the  critical 
stage  of  the  disease  when  the  combat  between  the  body  and  the 
inxading  organism  has  been  favorabl}'  decided,  the  cholesterine 
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3.  The  cholesterine  content  of  the  human  blood  varies  not 
only  in  different  pathological  conditions  but  at  dift'erent  times 
during  the  course  of  the  same  disease. 

4.  Temperature  and  the  general  condition  of  the  indi\'idual 
influence  the  cholesterinemia  at  all  times. 

5.  Hyper-cholesterinemia  is  the  rule  in  nephritis,  diabetes  and 
arterio-sclerosis. 

6.  Fever,  cachexia,  and  debility  produce  a  hypo-chloresterin- 
emia. 

7.  A  diet  rich  in  cholesterine  increases  the  amount  in  the 
blood. 

8.  Both  in  hypo-  and  hyper-cholesterinemia,  all  the  separate 
blood  constituents  take  part  in  the  fall  or  increase  and  to  about 
the  same  degree. 

9.  Cholesterinemia  seems  to  be  of  prognostic  importance  in 
some  diseases  and  an  indicator  of  their  severity.  Researches  in 
cholesterinemia  are  still  in  their  infancy.  Much  work  is  neces- 
sary before  the  man}^  problems  this  lipoid  presents  in  its  relation 
to  the  organism,  both  under  normal  and  pathological  conditions, 
can  be  solved.  We  haxe  yet  to  determine  more  exactly,  above 
all,  its  origin  and  destiny,  the  physiology  and  pathology  of  the 
quantitative  variations  in  the  blood,  the  significance  of  these 
variations,  and  the  possible  role  cholesterine  can  play  in  therapy, 
content  of  the  blood  increased  far  in  excess  of  the  normal,  thus 
simulating  the  over-production  of  antibodies  on  the  part  of  the 
body  during  the  same  stage  of  the  disease.  And  this  secondary 
hyper-cholesterinemia,  as  I  have  termed  it,  seems  to  be  dependent 
upon  the  demands  made  upon  the  organism  during  the  course  of 
the  disease.  On  the  other  hand,  before  death  caused  ]\v  a  disease, 
which  under  other  circumstances  would  show  a  decided  hyper- 
cholesterinemia,  as  in  chronic  nephritis,  the  cholesterine  content 
of  the  1)1()0(1  diminishes  materially.  Can  then  a  prognostic  im- 
portance be  attributed  to  the  measure  of  cholesterinemia  in  certain 
diseases?  And  does  the  cholesterinemia  in  a  case  of  disease  indi- 
cate its  severity?  A  careful  review  of  the  cases  which  came  un- 
der mv  obser\ati(;n,  and  their  clinical  status  at  the  time  the  re- 
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spective  bloods  were  taken  for  examination  lead  me  to  believe,  as 
in  the  case  of  nephritis,  that  these  questions  can  be  answered  in 
the  affirmative. 

Cholesterine  has  been  shown  to  exert  other  antitoxic  proper- 
ties. Phisalix  in  1897  showed  it  to  be  antitoxic  to  the  venom  of 
a  viper.  According  to  Keys  and  Sachs,  it  is  antitoxic  to  the 
venom  of  a  cobra  (see  17-9);  Kemper  and  Schpilewski  (17) 
claim  it  neutralizes  the  toxin  of  sausage  poisoning,  and  Gerard 
and  Lennine  (18)  have  shown  that  it  attenuates  tuberculin.  No- 
guchi,  Landsteiner,  Eisler,  ^Killer,  Isco\esco  and  others  have 
further  shown  that  the  hemolytic  action  of  serum  is  lowered  by 
cholesterine.  Whether  it  is  antitoxic  to  tetanus  is  still  question- 
able ( 19).  Based  on  these  properties,  cholesterine  has  been  given 
in  the  treatment  of  tuberculosis  and  the  various  anaemias 
(20,  21,  22). 

In  my  original  German  paper.  I  present  my  findings  in  a  con- 
siderable number  of  miscellaneous  conditions. 

SUMMARY 

1.  Accurate  and  applicable  cholesterine  extraction  methods 
are  availal)le.  Colorimetric  quantitati\e  determinations  are  re- 
liable for  clinical  observations. 

2.  Either  whole  blood  or  serum  alone  can  l)e  used  in  making 
the  determinations. 
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CULTURAL  STUDIES  OF  THE  VIRUS  OF  RABIES 

HIDEYO  XOGUCHI 

Dr.  Noguchi  described  the  methods  which  he  had  used  in 
cultural  studies  upon  the  A-irus  of  rabies,  and  reported  upon  the 
results  of  animal  inoculation  of  culture  preparations.  Histolog- 
ical findings  were  also  described  and  illustrated  with  a  series  of 
lantern  slides. 

A  complete  report  of  Dr.  Noguchi's  studies  will  be  published 
elsewhere. 


1  The  papers  published  in  this  number  were  read  at  a  joint  meeting  of 
the  New  York  Pathological  Society  and  the  Society  for  Serology  and  Hema- 
tology held  at  the  New  York  Academy  of  Medicine,  December  lo,  1913. 
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Dr.  a.  B.  WAnswoRTii,  President 
A  CASE  OF  CONGENITAL  CYSTIC  KIDNEY 

B.    M.    VANCE 
(Pathological  Department,  Bellevue  Hospital,  Charles  Norris,  Director) 

Many  cases  of  coni^enital  cystic  kidney  lia\e  been  described. 
l)ut  at  tlic  present  time  the  pathogenesis  of  this  conchtion  has  not 
been  definitely  determined.  Some  of  the  older  observers  at- 
tempted to  discover  the  origin  of  the  cysts  in  the  interstitial  tissue 
between  the  kichiey  tubules.  Examples  of  such  theories  are  those 
of  John  Simon,  who  regarded  the  cysts  as  the  outcome  of  a  much 
enlarged  epithelial  cell  which  escaped  from  a  ruplinx'd  tubule  into 
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the  interstitial  tissue  of  the  kidney,  and  had  there  undergone  hy- 
dropic degeneration,  and  Luschka,  who  looked  upon  the  cysts  as 
the  result  of  apoplectic  haemorrhages  into  the  interstitial  tissues. 
At  the  present  time  the  prevailing  conception  is  that  the  cysts  of 
congenital  cystic  kidneys  take  their  origin  from  the  kidney 
tul^ules  proper,  and  this  has  given  rise  to  three  different  theories 
to  explain  their  genesis. 

I.  The  first  theory  presupposes  an  inflammatory  process  in  the 
kidney  during  fatal  life,  causing  obstruction  of  the  tubules,  re- 
tention of  secretion  and  subsequent  cystic  formation.  Some  ob- 
servers have  claimed  that  the  stoppage  was  due  to  a  fibrinous  ex- 
udate in  the  lumen  of  the  tubules;  others,  that  it  was  due  to  the 
epithelial  plugs  caused  by  a  desquamative  nephritis.  One  of 
\'irchow's  earlier  theories  was  that  the  obstruction  resulted  from 
uric  acid  concrements  which  had  formed  in  the  straight  tubules. 
Later,  he  considered  that  the  retention  arose  from  an  inflamma- 
tion of  the  papilke,  and  a  subsequent  connective  tissue  prolifera- 
tion in  this  region  which  caused  an  atresia  of  the  tubules.  ,The 
causative  factor  of  this  inflammation  was  some  toxic  substance 
which  was  transmitted  l)v  the  mother  to  the  fretus.  I'horn  was 
another  adherent  of  the  inflammatory  theory,  but  difl:'ered  from 
Virchow  by  making  the  pelvis  of  the  kidney  the  starting  point 
of  the  inflammation  which  spread  from  this  point  to  the  papilke. 
.Arnold  and  Leichtenstern  regarded  the  inflammation  as  a  chronic 
interstitial  nephritis  which  snared  off  the  tubules  1)y  fibrous  tissue 
pr(jliferation.  Leichtenstern  suggested  the  possibility  that  the 
inflammation  could  ha\e  originated  from  the  tissue  around  the 
arteriol.'e  rect;e. 

2.  Other  ol)ser\ers,  for  example  Nauwerck  and  Hufschmid, 
and  \-.  Kahlden  regarded  the  cysts  as  neoplastic  in  nature  and 
arising  from  the  epithelium  of  the  urinary  tubules  ])y  prolifera- 
tion. They  considered  that  the  ])rocess  was  identical  to  the  for- 
mation of  the  adenocystoma  of  tlie  o\ary.  Nauwerck  and  I  lufs- 
schmid  believe  that  the  cystic  formation  begins  as  a  colloidal 
degeneration  of  the  e])ithelium  while  later  the  fluid  of  the  cysts 
comes  as  a  transudate  from  the  1)loo(l  \cssels  of  the  cyst  wall. 
y.   Kahlden   regarded  tin's  colloid  chanue  and   transudation  as  a 
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negligible  factor,  and  declared  that  the  cystic  contents  were  due 
to  the  secretory  acti\it}'  of  the  glomeruli  which  still  remained  in 
the  cysts. 

3.  The  third  theory  described  the  origin  of  the  cysts  in  de- 
velopmental disturljances  in  the  foetal  kidney.  The  exponents  of 
this  theory  were  Ribbert,  Herxheimer,  Mexer,  Busse  and  others. 
They  based  their  argument  on  the  fact  that  the  kidney  arises  in 
embryonic  life  by  two  anlage,  one  for  the  ureter,  pelvis  and  the 
straight  tubules,  and  another  for  the  glomeruli  and  coiled  tubules, 
in  direct  opposition  to  the  theory  of  Gerhardt,  who  considered 
that  the  kidney  and  ureters  arose  by  one  anlage,  namely,  the 
renal  sprout.  In  the  course  of  development  in  fcetal  life,  these 
two  systems  fuse  and  form  the  ordinary  adult  form  of  renal 
tubule.  The  cystic  kidneys  occur  when  for  some  unknown 
reason  there  has  been  a  failure  of  union  between  these  two  sys- 
tems causing  the  formation  of  a  closed  sac  composed  of  the  Bow- 
man's capsule,  the  glomerulus  and  the  coiled  tubules.  Retention 
of  secretion  and  c}st  formation  thus  results.  Beitzke  (lescril)ed 
a  case  where  api)arently  the  cysts  arose  from  the  anlage  of  the 
straight  tulxiles  in  the  medulla. 

It  is  difficult  to  say  which  one  of  these  three  theories  is  the 
correct  one.  though  at  the  present  time,  the  theory  of  de\elop- 
mental  disturbances  •  is  considered  with  more  favor  than  the 
theor}-  of  inflammation  in  embryonic  life,  or  the  neoplastic  theory. 
The  two  last  mentioned  theories  cannot  be  excluded  altogether, 
though  the  theory  of  developmental  defect  otTers  the  most  rea- 
sonable explanation  for  the  formation  of  cystic  kidneys,  and  has 
the  most  evidence  in  its  favor.  Herxheimer  enumerates  four 
facts  in  support  of  this  theory. 

I'^irst.  that  the  disease  often  occurs  in  families.  In  cases  de- 
scribed by  Steiner,  Ilohne,  Jacob  and  Davidsohn  and  others,  in- 
dividuals of  the  same  family,  mother  and  daughter,  father  and 
son,  or  two  sisters,  were  found  t<»  possess  cystic  kidney's. 

A  second  point  is  the  very  common  finding  in  cystic  kidneys  of 
tissues  which  are  as  a  rule  only  found  in  the  kidney  in  embry- 
onic  life.     Busse,    Beitzke    and    others    have   descril)e(l    smooth 
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muscle  fibers  in  the  wall  of  c}sts  and  Biisse  has  described  carti- 
lage in  a  cystic  kidney. 

The  third  fact  is  the  comljination  of  cystic  kidneys  with  cysts 
in  other  organs,  especially  in  the  liver,  and  quite  rarely  in  the 
pancreas,  spleen,  plexus,  choroideus,  brain,  uterus,  thymus,  etc. 

The  fourth  and  last  point  is  the  comljination  of  cystic  kidneys 
with  developmental  defects  elsewhere,  such  as  hydrocephalus, 
encephalocele,  polydactylism,  cleft  palate,  hare  lip,  and  malfor- 
mations of  the  genito-urinar}'  tract  of  a  very  severe  grade.  Ex- 
amples of  these  are  phimoses,  malformations  of  uterus  and  pros- 
tate, atresia  of  the  ureters,  and  so  on.  This  congenital  atresia 
of  the  ureters  was  supposed  by  some  to  be  a  cause  of  the  cystic 
kidneys,  until  Peterson  and  others  proved  conclusively  that  an 
experimentallv  produced  impenetrable  ureter  always  resulted  in 
a  hydronephrosis,  ne\er  in  a  cystic  kidney.  As  a  general  rule, 
these  severe  accompanying  developmental  defects  are  usually 
found  in  cases  of  cystic  kidneys  discovered  in  \ery  young 
infants. 

Most  congenital  cystic  kidneys  have  l^een  found  either  in  new- 
born infants,  or  in  adults  over  thirty  years  of  age,  though  a  few 
cases  ha\e  l)een  descril^ed  which  lie  ])etween  these  two  extremes. 
The  two  classes  of  cases  seem  to  be  distinct  at  first  glance,  but  as 
Busse  declares,  the  pathogenesis  is  the  same  and  the  cystic  kid- 
neys in  adults  merel}'  show  a  less  extensi\'e  change  than  those  of 
infants,  and  possess  a  larger  amount  of  functionating  parenchyma 
which  will  carry  them  on  for  a  longer  ])eriod  of  existence.  The 
cvstic  kidnevs  of  new  l)orn  infants  are  usually  bilateral  and 
morphologically  present  a  great  \ariety  of  forms,  either  a  single 
kidney  formed  of  one  to  six  \er\'  large  c)'sts  or  two  kidneys  com- 
posed of  a  large  number  of  \ery  small  cysts.  The  amount  of 
functionating  parenchyma  is  usually  negligible,  and,  as  stated 
abo\e,  there  is  as  a  rule  some  other  se\ere  de\elo])niental  defects 
of  the  genito-urinary  tract  present. 

The  inx'oKement  in  adults  is  as  a  rnle  bilateral,  though  a  large 
ntimber  of  cases  ha\e  been  described  ot  unilateral  cystic  kidney 
occurring  niostK-  on  the  left  side.  I'he  second  case  of  Herx- 
heimcr  is  one  type  of  such  a  growth,  where  the  left  kidney  pos- 
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sessed  an  obliterated  pelvis  and  consisted  only  of  six  large  cysts, 
while  the  right  kidney  appeared  normal.  The  usual  form  of 
adult  cystic  kidne}'.  howexer.  is  a  \'ery  large  nodular  kidney, 
which  may  weigh  3,000  grams,  and  be  larger  than  a  child's  head, 
which  is  composed  of  numerous  small  bluish  cysts  projecting  on 
its  surface,  varying  in  size  from  a  cherry  stone  to  a  man's  fist, 
and  containing  l)et\veen  them  normal  functionating  kidney  paren- 
chyma. The  cysts  are  closed,  as  a  rule,  with  CDunectixe  tissue 
walls  in  which  some  ( Busse,  Beitzke )  ha\e  described  smooth 
muscle  filjers.  and  lined  by  dat  or  cubical  e[)ithelium.  They  are 
usually  distributed  in  the  cortical  portion  of  the  parenchyma,  and 
less  so  in  the  medulla.  The  contents  are  usuall}'  a  clear  serous 
fluid,  of  a  high  albuminous  content,  containing  a  few  urinary 
constituents,  and  much  sediment  and  crystals  of  various  kinds 
among  which  are  the  "rosette"  forms,  descriljed  l)y  Beckman. 
Hohne  and  Jacob  and  Davidsohn.  Idiese  will  be  discussed  later. 
Less  often  the  cyst  fluid  is  bloody  or  Ijrown  from  h.'cmorrhages. 
or  purulent  from  infection  in  cases  of  pyemia. 

The  cases  of  congenital  cxstic  kidneys  show  a  \ery  \aried 
clinical  course.  The  clinical  course  of  c}'stic  kidneys  in  new' 
born  infants  is  not  \ery  striking,  as  the  patients  die  as  a  rule 
in  a  few  months  after  birth.  In  adults,  however,  the  clin- 
ical picture  is  interesting  in  the  light  of  the  pathological  findings. 
.\ll)arran  and  Tmbert  ha\e  recognized  three  main  clinical  t}"])es 
of  congenital  cystic  kidneys  in  adults.  In  the  first  type,  the 
patient  runs  a  s_\-mptomless  course  until  he  shows  uremic  symp- 
toms and  dies.  In  the  second,  he  suffers  from  symptoms  of 
chronic  interstitial  nephritis,  such  as  digestixe  disturbances, 
headache.  i)olyuria.  etc..  until  he  finally  ends  his  life  in  uremic 
coma  and  convulsions.  In  the  third,  the  patient  complains  of 
pain,  in  one  lumbar  region,  hematuria,  renal  colic,  and  other 
symptoms  of  the  so-called  "  surgical  kidney." 

According  to  Sieber,  the  presence  of  cysts  which  encroach 
on  and  cause  damage  to  the  normal  kidney  parenchyma,  has 
apparently  the  same  effect  on  the  organ  that  the  connective  tissue 
has.  in  a  chronic  interstitial  nephritis.  The  heart  may  be  {|uite 
hypertrophied.  and  the  vessels  may  be  sclerotic.      I  hemorrhages. 
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too,  are  prone  to  occur  by  rupture  of  a  vessel,  especially  in  the 
brain. 

The  urine  of  these  cases  may  be  aljsolutely  normal  in  quality 
and  quantity,  and  may  also  resemble  the  urine  described  as  typical 
of  a  chronic  interstitial  nephritis,  showing  large  daily  excretion, 
low  specific  gravity  1,005-1,015,  clear  aml^er  color,  and  contain- 
ing a  trace  of  allnimen  and  a  few  hyaline  casts.  At  intermittent 
inter\als.  there  may  be  found  in  the  urine  the  typical  "  rosette  " 
forms  described  by  Hohne.  and  Jacob  and  Davidsohn.  which  show 
microscopically  a  clear  nucleus  surrounded  by  radiating  streaks. 
Hohne  looks  on  these  as  composed  of  colloid  material.  Jacob 
and  Davidsohn  regard  them  as  pathognomonic  of  cystic  kidneys 
and  ascribe  their  presence  in  the  urine  to  the  rupture  of  a  cyst 
into  the  pelvis  of  the  kidney.  They  also  claim  that  the  puncture 
of  one  of  these  cysts  through  the  body  wall  during  life  and  the 
discovery  of  the  "rosette"  forms  in  the  fluid  will  help  estal)lish 
the  diagnosis.  Occasionally  blood  occurs  in  the  urine,  when- 
ever a  haemorrhage  has  taken  place  in  a  cyst,  and  the  cyst  has 
ruptured  into  the  pelvic  cavit}^  In  this  case,  the  passage  of 
blood  down  the  ureter  is  liable  to  give  rise  to  pains  of  renal  colic. 
Pus  mav  appear  in  the  urine  in  cases  of  cystic  kidney  whenever 
the  cyst  becomes  purulent  from  a  pyemic  infection  and  rupture 
into  the  pelvis.  Such  a  complication  is  attended  as  a  rule  by 
severe  pain  and  tenderness  in  the  kidney  region,  and  a  typical 
septic  temi)erature. 

The  physical  sign  given  by  the  cystic  kidneys  is  usually  the 
discovery  of  a  large,  irregular  cystic  mass,  rarely  on  both  sides, 
but  usually  on  one  side,  even  in  cases  where  both  kidneys  are  in- 
volved. This  large  mass  is  usually  found  to  be  quite  movable 
and  often  misplaced,  even  as  low  as  the  pelvis.  Its  size  may  be 
such  as  to  cause  ])ressure  sym])t<)ms  in  the  xarious  abdominal 
organs,  such  as  constii)ation  from  pressure  on  the  intestines,  or 
a  tendency  to  abortion  in  pregnant  women. 

'Idle  diagnosis  of  this  condition  is  quite  difficult  l)ecause  the 
svmptoms  and  physical  signs  are  not  absolutely  characteristic, 
while  some  attending  process  may  overshadow  the  disease.  Tn 
a  few  cases  the  diagnosis  was  correctly  made  during  life,  as  in  the 
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case  of  Osier,  who  diagnosed  the  condition  because  it  had  been 
found  in  other  members  of  the  same  family.  The  presence  of 
palpable  cysts  in  the  liver  will  help  out  in  the  diagnosis,  but  this 
condition  is  not  at  all  common.  As  a  general  rule,  cases  of  con- 
genital c}-stic  kidneys  in  adults  ha\e  been  diagnosed  as  other  kid- 
ney conditions,  or  disease  which  caused  enlargement  of  the  ovary, 
spleen,  etc. 

Congenital  cystic  kidneys  are  associated  in  aljout  19  '^/<-  of  the 
cases,  according  to  ^Nloschcowitz,  with  cysts  in  the  liver.  Like 
the  cysts  in  the  kidneys,  these  vary  much  in  size,  ranging  from 
microscopic  cysts  to  cysts  so  large  as  a  child's  head.  The  larger 
ones  are  usually  thin  walled  and  contain  a  thin  serous  (rarely  tur- 
bid (jr  ha^morrhagic)  fluid  which  gives  the  cyst  a  bluish  appear- 
ance. Microscopically  the  smaller  cysts  can  be  easily  seen  en- 
closed in  the  capsule  of  Glisson  and  lined  by  a  cubical  epithelium 
which  resembles  the  bile  duct  epithelium  \cry  markedl}'.  Some 
cysts  appear  to  have  a  glandular  structure.  In  addition  to  the 
cysts,  many  small  aberrant  bile  ducts  are  found  here  and  there 
running  in  the  capsule  of  Glisson.  Neither  the  cysts  nor  the 
aberrant  bile  ducts  appear  to  ha\e  any  connection  with  the  li\cr 
cells. 

The  theories  offered  to  exi)lain  the  genesis  of  the  li\er  cysts 
are  just  as  many  and  as  varied  as  the  ones  thai  have  been  put 
forward  to  explain  the  genesis  of  cystic  kidneys.  Among  them 
must  be  mentioned  the  retention  theory,  which  regarded  the 
cysts  as  dilated  bile  ducts  .shut  off  from  the  general  biliary  sys- 
tem bv  inflammator}'  lesions  in  cirrhotic  lixers,  and  the  neoplastic 
theory,  that  the  cysts  were  true  tumor  formations.  The  most 
probable  theory.  howe\er,  is  the  theory  of  dexelopmental  dis- 
turbance which  considers  the  li\er  cysts  as  arising  from  aberrant 
bile  ducts  which  ha\e  becc^ne  separated  from  the  bile  duct  system 
in  embryonic  life.  There  are  many  points  which  uphold  this 
theory,  among  which  are  the  frequent  association  of  cystic  livers 
with  cvstic  kidneys  and  other  (levelo|)mental  anomalies,  the  ab- 
sence of  bile  in  the  liver  cysts,  and  the  presence  of  aberrant  in- 
tracinous  bile  ducts  in  cystic  livers.      Moschcowit/.  has  an  excel- 
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lent  review  of  the  subject  in  the  American  Journal  of  Medical 
Sciences,  vol.  131,  1906. 

Clinically  cystic  livers  are  of  little  importance,  except  in  old 
individuals,  in  whom  the  cysts  have  reached  enormous  propor- 
tions. The  symptoms  are  usually  those  of  an  advanced  case  of 
liver  cirrhosis,  such  as  ascites,  gastro-intestinal  catarrh,  intestinal 
hccmorrhages.  etc.  Wdien  the  cysts  have  reached  an  enormous 
size,  they  may  be  palpable  on  the  liver  through  the  abdominal 
wall. 

CASE    REPORT 

^lary  \\'.,  aged  30.  was  admitted  to  the  medical  wards  of  the 
third  division  of  Bellevue  Hospital  in  the  service  of  Dr.  Carlisle 
on  August  31,  1913.  1  he  family  history,  and  previous  medical 
history,  were  negligil)le.  Her  present  illness  was  of  two  months' 
duration,  during  which  time  she  suffered  from  a  cough  with 
expectoration  and  general  malaise,  and  lost  considerable  weight. 

Physical  examination  showed  a  \ery  emaciated  young  woman, 
quite  an?emic  and  apparently  very  ill.  Physical  signs  in  chest 
revealed  the  presence  of  a  pulmonary  tuberculosis.  The  heart 
was  very  rapid  and  irregular,  but  otherwise  showed  nothing  un- 
usual. In  the  abdomen,  a  large  irregular  mass  was  palpable,  ex- 
tending from  the  free  border  of  the  ribs  on  the  right  side  about 
5  by  4  inches,  of  firm  consistency,  not  connected  with  the  liver, 
and  movable  six  inches  in  any  direction.  It  was  supposed  to  be 
an  enlarged  kidney. 

The  urine  examination  showed  a  light  amber  turl)id  fluid, 
specific  gra\itv  1,015.  acid  in  reaction,  containing  a  trace  of  all)u- 
men.  no  sugar,  a  few  hyaline  casts,  a  few  leukocytes,  and  a  small 
amount  of  amorphous  sediment.  No  tubercle  Ijacilli  were  found 
in  the  urine.  'Ihere  were,  however,  tubercle  l)acilli  i)resent  in  the 
sputum  in  some  numbers.  The  blood  count  showed  leukocytes 
1 1 .600 ;  polymorphonuclears,  72  per  cent. ;  lymi)hocytes,  22  per 
cent. ;  mononuclears,  6  per  cent. 

Clinical  Piaf/nosis:  Pulmonary  tubercuk^sis,  tuberculosis  of 
right  kidney. 

The  b(xly  was  auto[)sied  on  September  S.   1913.  eight  hours 
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after  death.  The  l)ody  was  that  of  a  female,  174  cm.  in  length, 
\ery  emaciated  and  quite  ancTmic,  as  shown  by  the  sallow  skin 
and  pearly  white  scler^e  of  the  eyes. 

The  peritoneal  cavity  contained  aljout  700  c.c.  of  clear  serous 
fluid.  The  lungs  showed  old  hljrous  adhesions  around  their 
apices,  but  no  fluid  in  either  pleural  caxity.  There  was  a  large 
number  of  discrete  shot-like  bodies  of  yellowish  white  color,  ap- 
parently miliary  tubercles,  found  throughout  both  lungs.  In  the 
apex  of  the  left  lung  were  three  walled-off  cavities  containing  a 
purulent  exudate  and  varying  in  size  from  i  J^  to  2  cm.  in 
diameter. 

The  heart  showed  nothing  except  a  slight  cloud}"  degenera- 
tion. 

The  gastro-intestinal  tract  contained  two  small  tuberculous 
ulcers,  one  in  the  ileum,  and  the  other  in  the  caecum.  The  pan- 
creas was  apparently  normal.  The  spleen  was  atrophic.  The 
liver  was  not  aljuormal  on  microscopic  examination,  and  showed 
only  a  slight  parenchymatous  degeneration.  The  adrenals  were 
apparently  normal. 

The  kidneys  on  external  examination  were  composed  of  small 
cysts  and  had  a  mull)erry-like  appearance  (sec  photograph  of 
gross  specimen,  figure  i  ).  The  cysts  appeared  ])luish,  \aried  in 
size  from  0.5  cm.  to  5  cm.  in  diameter,  and  were  filled  with  a 
clear  serous  lluid  rich  in  albumen.  The_\'  were  ihin  walled,  and 
were  scattered  throughout  the  kidney,  predominating  mostly  in 
the  cortex.  The  c\sts  were  discrete  cavities,  in  no  way  con- 
nected with  each  other  or  the  pelvis  of  the  kidney.  On  cut  sec- 
tion between  the  cysts,  could  be  seen  areas  of  normal  kidney 
tissue,  irregularly  arranged.  The  kidneys  were  somewhat  en- 
larged, the  right  measuring  13  Iw  10  by  5  cm.,  while  the  left 
measured  15  b)-  8  by  5  cm..  l)ut  the\'  had  retained  to  a  great 
extent  their  characteristic  kidney  outlines. 

The  ureters  were  short,  about  ly  cm.  long,  and  when  \ie\ved 
externally,  seemed  to  enter  the  kidnc}-  hilum  without  fornn'ng  a 
pelvis.  When  the  kidney  was  .sectioned,  howe\er.  the  pelvis 
could  be  seen  well  within  the  hilum  where  it  sent  olT  long  infun- 
dibula  which  divided  into  manv  smaller  infundibula  to  join  with 
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the  kidney  substance.  The  infundil^ula  were,  perhaps,  longer 
than  are  usuahy  seen  in  normal  kidneys.  The  blood  vessels 
divided  into  three  or  four  separate  branches  before  they  entered 
the  kidnev  hilum.     1die  bladder  was  normal.     The  uterus  and 
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adnexa  showed  nothing  unusual,  excc])t  a  small  subserous  libro- 
myoma  on  the  anterior  surface  of  the  uterus  and  a  small  cyst 
of  the  paro(")[)horon  near  tlic  left  o\ary. 
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On  microscopic  examination,  the  liver  showed  the  presence  of 
microscopic  cysts  Avhich  were  placed  in  Glisson's  capsules  and 
surrounded  by  connecti\e  tissue.  The  cysts  were  lined  by  cylin- 
drical and  cubical  epithelium  very  similar  to  the  epithelium  of 
smaller  bile  ducts.  In  some  cases  there  w-as  a  single  large  cyst, 
or  a  number  of  smaller  cysts  present,  in  the  same  portion  of  the 
capsule,  which  ga\e  the  picture  an  adenomatous  appearance.  A 
number  of  small  aberrant  l)ile  ducts  were  also  seen  in  different 
portions  of  the  capsule.  These  a1)errant  ducts  and  the  cysts 
apparently  did  not  connect  with  the  l)ile  capillaries,  as  was  ascer- 
tained by  examination  of  serial  sections  cut  in  celloidin.  How- 
ever, as  the  larger  bile  ducts  were  not  injected  before  hardening, 
such  evidence  is  not  wholly  conclusi\e.  The  cyst  contents  ap- 
peared to  be  a  mucoid  substance  which  took  a  light  eosin  stain. 
No  bile  was  found  in  the  cysts. 

The  kidney  showed  on  section  large  cystic  spaces  lined  by 
flat  cells,  much  like  blood  vessel  endothelium.  The  walls  of  the 
cysts  showed  a  very  slight  connecti\e  tissue  framework  in  which 
no  smooth  muscle  fibers  could  be  demonstrated  l)y  Van  Gieson's 
stain.  There  were  no  papillomatous  growths  in  the  cysts.  Be- 
tween the  cysts,  the  kidney  tubules  and  glomeruli  appeared  nor- 
mal. sa\'e  for  a  marked  grade  of  chronic  interstitial  nephritis. 

The  sections  of  the  other  organs  showed  nothing  unusual. 

The  contents  of  the  individual  cysts  were  unfortunately  not 
examined  microscopically,  nor  was  any  extensi\e  chemical  exam- 
ination made  of  the  fluid. 

coxci.rsioxs. 

It  seems  most  proljable  that  the  theory  of  developmental  dis- 
turbance would  l:)est  explain  the  presence  of  cysts  in  the  liver  and 
kidney  in  this  case.  The  association  of  these  two  conditions  in 
the  same  individual,  the  widespread  kidnc}'  inxohement  and  the 
presence  of  c}-sts  and  aberrant  bile  ducts  in  the  li\er.  all  point 
to  an  origin  in  embryonic  life.  In  this  case  the  de\clopment  of 
the  condition   was   apparent!}-   gradual,   as   is   the  case   in   adult 
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forms  of  cystic  kidneys,  and  enough  kidney  parenchyma  was 
apparently  left  to  tide  the  patient  over  childhood  and  adolescence. 

For  literature  see 

Kaufmaxx  :  Lchrbucli  dcr  SpczicUcn  Patliologischeii  Anatomic.  6.     Auflage, 

1910. 
Sieber:  Dent.  Zeit.  fiir  Chir.,  1905,   LXXIX,  406. 
MoscHcowiTZ :  Amer.  Jour,  of  Med.  Sci.,  1906,  CXXXI,  674. 

Discussion: 

Dr.  Northrup  :  I  have  encountered  many  such  cases  in  children  and  not 
one  of  them  gave  any  symptoms  until  death.  I  have  noted  that  when  one 
finds  one  developmental  defect  it  is  usually  the  case  that  there  are  three  or 
four  more,  such  as  hare  lip.  spina  bifida  or  club  foot,  for  example.  In  this 
case  there  seemed  to  be  cysts  all  through  the  kidney  and  liver  and  other 
defects. 

Dr.  Libman  :  It  has  struck  me  that  the  occurrence  of  congenital  defects 
of  the  heart  with  congenital  cystic  disease  of  the  kidneys  may  not  always 
simply  indicate  a  tendency  toward  the  development  of  defects  in  more  than 
one  part  of  the  body  at  the  same  time. 

Some  years  ago  I  saw  a  child  with  small  cystic  kidneys  in  which  was 
present  a  great  deal  of  fibrosis.  The  left  ventricle  was  somewhat  hyper- 
trophied  and  ductus  arteriosus  was  open.  It  struck  me  at  the  time  that  the 
ductus  might  have  been  kept  open  by  the  high  blood  pressure  in  the  left 
ventricle  due  to  the  presence  of  the  diseased  kidneys. 


A  CASE  OF  CONGENITAL  AIALFOR^IATION  OF  THE 

URETERS  AND  BLOOD  VESSELS  OF 

BOTH  KIDNEYS 

B.    M.    NANCE 

(Pathological   Dciiarlnienl,    I'ellevue   Hospital,   Charles   Norris,   Director) 

The  patient,  in  whom  this  anomaly  was  found  quite  ])V 
accident,  was  a  man  of  52  }'ears  of  age.  who  shoN\e(l  as  his  prin- 
cii)al  lesicjns  a  carcinoma  of  the  gall  l)lad(ler,  secondariK-  inxolv- 
ing  the  liver,  pulmonary  oedema,  jaundice  and  ascites.  Tlic  ver- 
tebral arteries  at  the  base  of  the  l)rain  were  anomalous,  as  the 
larjre  r\\A\{   \crtcl)ral  carried  on  almost   the  entire  circulation  in 
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this  region  while  the  left  was  represented  by  a  very  minute 
thread-like  branch.  The  kidneys,  aside  from  the  anomaly  present, 
showed  nothing  more  nniisnal  than  a  rather  deep  grade  of  jaun- 
dice, some  chronic  interstitial  nephritis  and  parenchymatous  de- 
generation. The  left  kidney  was  about  the  !i  ;rmal  size;  its  di- 
mensions were  u  cul  Ijy  7  cul  ])y  4j/  cm.  It  did  not  haye  the 
characteristic  kidney  shape,  but  was  rectangular  in  outline  with 
rounded  edges.  1die  fcetal  lobulations  were  not  well  marked  on 
the  surface.  The  kidney  possessed  no  true  hilum,  but  receiyed 
its  blood  yessels  and  ureters  on  its  anterior  surface.  The  ure- 
teral supply  was  represented  by  four  ducts  which  left  the  kid- 
ney substance  at  various  points  on  its  anterior  surface  and  ran 
externalh'  to  meet  in  a  common  peh'is  situated  about  3  cul  from 
the  lower  pole  and  i  cul  from  the  inner  edge.  I'rom  this  poin': 
the  pehis  was  drained  by  a  single  ureter  which  ran  24  cm.  before 
it  emptied  by  a  single  opening  into  the  bladder.  The  longest 
of  the  four  ducts  emerged  from  the  kidney  substance  about  the 
middle  of  the  upper  pole  of  the  kidne\'  and  ran  about  7  cut  be- 
fore it  joined  the  other  three.  One  of  these  was  situated  in  the 
middle  portion  of  the  kidne}-  close  to  the  inner  border,  while  the 
other  two  ran  from  the  inner  and  outer  portions  of  the  lower 
pole  respectixel}'.  Ilie  last  named  duct  was  dissected  out  and 
found  to  widen  into  a  miniature  pehis  which  further  subdixided 
into  two  calyces  which  drained  a  papilla  apiece.  While  the  other 
ducts  were  not  fully  dissected  out.  it  can  be  assumed  thai  the\'  all 
widened  into  similar  i)elves.  which  drained  a  definite  division  of 
the  kidney  parenchyma.  This  division  could  be  made  out  on 
section  of  the  kidney  substance. 

The  arterial  sup])ly  was  by  three  parallel  branches  from  the 
abdominal  aorta  whicii  entered  the  kidney  substance  on  its  ante- 
rior surface.  The  upper  branch  entered  around  the  pelves  in  the 
upper  pole  of  the  kidney,  sending  a  sul)-l)ranch  in  front  of  and 
another  behind  the  duel.  The  middle  and  lower  arteries  ran  to 
the  pelves  in  the  middle  and  lower  mesial  [)ortions  of  the  kidney, 
sending  their  branches  into  the  kidney  substance  in  precisely  the 
same  wav.       ihe  \  enous  supply  was  by  two  bramhes  of  the  in- 
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ferior  vena  cava,  a  larger  upper  branch  which  was  formed  by 
union  of  two  triljutaries  from  the  upper  pehis  and  middle  mesial 
l)el\is  respective!}',  and  a  smaller  lower  branch  which  drained 
the  lower  mesial  pelvis.      (  See  accompanying  photograph. ) 

The  right  kidney  had  a  more  characteristic  kidney  shape,  and 
was  12  cm.  ])y  7J/>  cm.  Iw  4'/.  cm.  in  its  dimensions.  It  pos- 
sessed a  rather  large  hilum,  al)OUt  5  cm.  in  length  and  situated 
in  the  middle  portion  of  the  kidney  on  its  anterior  surface  about 
!]/>  cm.  from  the  inner  border.  The  ureter  of  the  right  kidney 
resembled  those  of  the  left  as  it  was  found  by  four  separate  ducts 
which  joined  each  other  just  as  they  emerged  tr(jm  the  hilum. 
There  was  only  one  renal  artery  and  vein,  branches  of  the  abdom- 
inal aorta  and  inferior  vena  cava  respectively,  which  dixided  into 
sub-branches  to  enter  the  hilum  in  front  of  and  l)ehind  the  kidney 
pelvis. 

The  bladder,  prostate,  testicle  and  other  pehic  organs  were 
apparently  normal.  The  adrenals  were  normal.,  and  were  appar- 
entlx'  placed  in  the  usual  situation  in  relation  to  the  kidneys.  Un- 
fortunatel}-.  the  exact  position  of  the  kidneys  was  not  ascertained 
at  autopsy,  except  to  note  that  they  were  situated  well  aboxe  the 
pelvic  brim.  Their  position  must,  howe\er.  ha\e  been  much 
lower  than  the  usual  location,  because  of  the  short  ureters  which 
were  about  six  centimeters  below  the  normal  ureteral  length. 

The  only  other  case  in  the  literature  which  resembles  the 
aboxe  description  is  the  one  rejxjrted  by  Richmond,  b'rom  each 
kidney  there  were  gi\en  olf  four  separate  infundibula  which  met 
at  a  point  four  inches  below  the  kidney  to  form  a  common 
pelvis.  This  was  emptied  by  a  single  ureter  which  opened  into 
the  bladder  in  the  normal  fashion.  The  description  of  the  case 
was  \ery  meager  and  many  points  of  importance  were  not  men- 
tioned. 

There  ha\e  been  other  cases  reported,  howexer.  xxhere  the 
kidney  on  one  side  has  shown  a  marked  division  of  the  pelxis 
into  three  or  four  separate  infundibula.  Such  were  the  cases 
described  bv  McMurrich  and  (Iriiber.  Such  kidneys  were  usu- 
allv  placed  lox\   in  the  body  caxity  or  showed  some  other  type  of 
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congenital  displacement.  Oscar  !Meyer  ( in  Zicglcr's  Bcitrage, 
\o\.  44)  showed  diagrams  of  horseshoe  kidneys  and  congenitally 
displaced  kidneys  with  pelves  divided  into  three  or  four  infun- 
dibula.  though  no  mention  is  made  of  these  points  in  the  text. 

A  consideration  of  the  embryolog)'  of  the  kidney  is  necessary 
for  the  full  understanding  of  this  anomaly  of  ureteral  division. 
Pohlman  outlines  the  essential  points  as  follows : 

1.  The  renal  bud  lies  dorsally  on  the  \\'olffian  duct  after  the 
duct  has  reached  the  cloaca,  and  it  is  a  short  distance  from  its 
entrance. 

2.  The  two  buds  grow  dorsally  lying  close  together,  each 
kidney  being  capped  with  a  mass  of  renal  mesenchyme. 

3.  Each  bud  divides  into  an  upper  and  lower  sprout  at  some 
distance  from  the  Wolffian  duct. 

4.  The  kidney  wanders  upward  from  a  position  in  front  of 
the  second  sacral  vertebra,  rotates  at  the  mid-lumbar  region  and 
final!}'  reaches  its  normal  height  by  the  end  of  the  second  month. 

5.  It  becomes  vascularized  after  it  has  reached  its  normal 
height. 

6.  The  ureter  changes  its  position  on  the  \\'olffian  duct  from 
dorsal  to  lateral,  and  comes  to  empty  distinct  from  it. 

7.  The  ureter  loses  its  relation  to  the  duct  entirely  and  opens 
higher  and  more  lateral. 

Pohlman  assumes  that  the  kidney  is  formed  from  a  doul)le 
anlage  consisting  of  the  renal  mesenchyme,  which  gives  rise  to 
the  glomeruli  and  coiled  tubules  and  the  renal  bud  from  the 
Wolffian  duct  which  gives  rise  to  the  ureter,  pelvis  and  straight 
tubules.  The  two  primary  divisions  of  each  renal  bud  are  repre- 
sented in  the  adult  by  the  upper  and  lower  divisions  of  the  pelvis, 
which  is  more  or  less  marked  in  adult  kidneys.  When  the  renal 
bud  has  divided  earlier  than  the  usual  time,  we  get  various  de- 
grees of  separation  of  these  two  primary  divisions,  such  as  are 
represented  by  the  split  pelvis,  incomplete  ureteral  division,  and 
the  double  ureter.  The  two  primary  sprouts  furthermore  may 
subdivide  into  secondary  branches,  and  we  may  get  three  or  four 
subdivisions    of    the   kidney,    pelvis,    and    ureter    depending    on 
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whether  one  or  both  primary  ch\isi()ns  participate  in  the  sub- 
division. Like  the  primary  division,  these  subdivisions  all  take 
place  in  the  same  plane,  so  that  the  pehes  would  lie  directlv  one 
above  the  other. 

These  few  points  suggest  that  the  anomaly  in  the  case  de- 
scri1)e(l  abo\'e  can  best  be  explained  by  an  early  dixisiun  and  sub- 
division of  the  renal  bud  into  four  definite  branches  which  were 
all  capped  by  the  primary  mass  of  renal  mesenchyme.  Evidently 
the  division  did  not  follow  Pohlman's  rule  and  take  place  in  one 
plane. 

The  short  length  of  the  ureters,  and  the  anterior  situation  of 
the  pelves  and  blood  vessels,  indicate  that  the  kidneys  reached 
their  permanent  position  in  the  body  cavity  in  embryonic  life 
much  lower  than  the  usual  level,  and  before  they  had  completely 
rotated  inward  on  their  longitudinal  axes.  The  anomalous  dis- 
tribution of  the  blood  supply  to  the  left  kidney  is  another  point 
in  favor  of  this  assumption,  for  the  three  pararllel  renal  arteries 
have  a  strong  resemblance  to  and  are  perhaps  the  remains  of  the 
parallel  branches  of  the  abdominal  aorta  which  supply  the 
Wolffian  bod}-.  In  the  normal  course  of  e\ents.  these  arteries 
jUro])hy  when  the  kidney  reaches  its  normal  le\el  and  Ijecomes 
vascularized.  Whether  they  have  persisted  or  not  in  this  case, 
is  impossible  to  say.  though  .\nitschkow  mentions  cases  of  dys- 
topia of  the  kidne}'  whose  arterial  su])])l}'  he  inter])rets  as  a  per- 
sistence of  the  mesonephric  arteries,  because  of  their  ])arallel 
arrangement  and  position  on  the  abdominal  aorta. 

This  anomaly,  like  many  others  of  the  ureters  and  kidney,  is 
interesting  onh-  from  an  anatomical  i)oint  of  view  and  is  hardly 
important  in  a  pathological  sense.  There  were  no  symjjtoms  in 
this  case  referable  to  the  kidneys  that  had  any  connection  with 
the  malformation,  and  the  patient  died  as  the  result  of  a  carci- 
noma, of  the  gall  bladder. 

LITER.ATL'RE  OX   AXOM  \I.IE.S  C)l-'  URETER  AX  I)    I'I'.IA  IS 

PoHi..\i.^x:  Johns  Ilol^kiiis  Ilosf.  Bull..  1905,  X\'I.  4()  (litcratuix'). 
RicHMo.M):  Jour,  of  Auat.  and  I'liys..  1HS4,  XIX,   120. 
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^'EGETATI^^E  ENDOCARDITIS  OE  THE  PULAIONARY 
\\\LVE;  THROMBOSIS  OE  ONE  OE  THE  BRANCHES 
OE  THE  RIGHT  PULMONARY  ARTERY;   EMBO- 
LUS  OE  THE  LEET   PULMONARY  ARTERY; 
PATENT  VENTRICULAR  SEPTUM 

ELI    MOSCHCOWITZ.    M.D. 

Clinical  History.  Rosie  D.,  29  years  old.  admitted  January 
19,  191 3,  to  the  Beth  Israel  Hospital,  service  of  Dr.  Reintha'ler. 
Died  Septeml)er  26.  1913.  Alarried  eight  years;  four  children, 
three  still-births.  Pneumonia  three  years  ago :  had  typhoid  in 
childhood.  Has  never  had  any  of  the  other  infectious  diseases. 
Has  had  a  "weak  heart"  since  her  fifteenth  year.  She  has 
had  frecjuent  attacks  of  cardiac  palpitation  and  dyspnoea.  Has 
occasionally  edema  of  the  legs.  The  present  historx  is  of  four 
months  duration.  She  complained  of  weakness,  anorexia,  edema 
of  the  legs,  frequent  headaches,  dizziness,  nausea,  frequent  vom- 
iting and  severe  cough.  The  cough  was  at  first  dry  but  is  now 
accomi)anie(l  by  much  expectoration.  Has  se\"ere  attacks  of  pal- 
pitation. Seven  days  ago  suddenly  de\elopc(l  fever,  chills,  cough 
accompanied  by  pain  in  the  sides,  blood}-  s])utum  and  dysi)n(ca. 

Physical  Examination:  (Only  the  noteworthy  features  will  bo 
mentioned.)  There  was  marked  prostration,  dyspntea  and  cya- 
nosis. Heart:  A])ex  l)eat  in  fourth  interspace,  434  inches  to  the 
left  of  the  median  line.  The  right  border  was  i^  inches  to  the 
right  of  the  median  line.  L^pper  border  was  at  the  third  ril). 
There  is  a  soft  s}-stolic  murmur  at  the  a])ex  transmitted  to  the 
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axilla.  The  second  sound  at  the  aorta  was  replaced  ])y  a  l(jud 
systolic  nninnnr  transmitted  to  the  vessels  of  the  neck.  The 
liver  and  spleen  were  not  enlarged.  Sibilant  and  sonorous  rales 
heard  over  Ijoth  lungs.  The  teiiiperature  was  of  the  septic  type, 
low  or  normal  in  the  morning,  reaching  102  "-104  in  the  evening. 
\'ery  often  the  tem[)eratnre  was  sul)n()rmal.  reaching  e\'en  as  low 
as  95'.  Throughout  her  stay  in  the  hospital  she  had  frequent 
chills.  accom[)anied  by  a  rise  in  fever,  llie  pulse  varied  l)etween 
80  and  90  throughout  her  illness;  occasionally  it  would  run  up  to 
100  or  over.  During  the  last  forty-eight  hours,  the  pulse 
axeraged  no.  Her  stay  in  the  hospital  was  characterized  by  the 
incidence  of  numerous  infarcts  in  the  lung,  attended  by  the  class- 
ical clinical  and  physical  evidences.  Her  spleen  slowl\'  increased 
in  size  until  in  the  terminal  stages  of  her  illness  it  could  be  felt 
about  three  fingers  below  the  costal  margin.  She  was  subject  to 
numerous  petechiacX  which  had  a  tendency  to  appear  in  crops. 
The  urine  was  free  from  alljumen  until  the  Ijeginning  of  August 
when  a  faint  trace  appeared.  This  albumen  persisted  until  death. 
The  cardiac  signs  did  not  appreciably  change.  She  gradually 
became  weaker.  The  pulse  became  more  rapid  and  the  day; 
before  she  died  she  complained  of  severe  pain  in  the  abdomen. 
Her  death  was  a  slow  one,  edema  of  the  lungs  occurring  many 
hours  before  exitus. 

Seven  blood  cultures  were  taken,  all  of  which  were  negati\e 
with  the  exception  of  one.  taken  May  20.  which  showed  a  growth 
of  Streptococcus  I'iridans. 

Autopsy.  (Only  the  important  features  will  be  mentioned.) 
Right  hiny  is  collapsed.  The  anterior  margin  of  the  middle  lobe 
is  the  seat  of  a  huge  infarct.  The  entire  remainder  of  the  middle 
lobe  is  the  seat  of  gray  hepatization.  Left  lung  is  collapsed  and 
very  edematous.  Heart  is  enlarged.  Left  ventricle  is  slightly 
hypertroi)hied,  but  shows  no  dilatation.  The  mitral  valves  show 
a  little  atheroma.  Right  ventricle :  muscle  is  one  cm.  thick ; 
cavity  considerably  dilated.  The  pulmonary  valves  are  com- 
pletely destroyed  and  at  their  site  there  are  numerous  large 
grey    firm    jjedunculalcd    \egelalions.    \arying    in    size    from    a 
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pea  to  a  hazel-nut.  These  vegetations  extend  upward  upon  the 
wall  of  the  pulmonary  artery  to  its  bifurcation,  l)ut  in  this  situa- 
tion are  much  smaller  in  size.  These  vegetations  have  contracted 
the  communication  between  the  pulmonary  artery  and  the  light 
ventricle  to  a  narrow  slit.  At  the  terminal  end  of  the  right 
branch  of  the  piiliiioiiary  artery  there  is  a  hard  dense  sessile 
thrombus  occupying  that  l^ranch  of  the  artery  that  supplies  the 
middle  lobe  of  the  lung.  The  terminal  end  of  the  left  branch  of 
the  pulmonary  artery  is  occupied  by  an  embolus  which  completely 
fills  the  lumen.  The  embolus  is  the  size  of  a  pea  and  of  the  same 
character  as  the  vegetations  below. 

There  is  a  communication  in  the  meml)ranous  portion  of  the 
intraventricular  septum  admitting  a  pencil.  Liver  is  adherent  to 
the  diaphragm.  It  presents  the  typical  "nutmeg"  appearance. 
Pancreas  is  normal.  Spleen  is  enormously  enlarged,  9X6X4 
inches,  and  the  seat  of  numerous  fresh  and  healing  infarcts.  Pulp 
soft  and  velvety.  Malpighian  bodies  distinct.  The  kidneys  are 
the  seat  of  numerous  small  infarcts,  many  of  which  are  healed. 
Parenchvma  pale,  cortex  cloudy,  markings  distinct;  cyanosis. 

Anatoiuical  Diagnosis:  Subacute  vegetative  endocarditis  of 
the  pulmonary  valve  (Streptococcus  riridans  infection)  ;  embolus 
of  the  left  branch  of  the  pulmonary  artery;  thrombosis  of  the 
right  branch  of  the  pulmonary  artery;  infarct  of  the  middle  lol)e 
of  the  right  lung  with  secondary  lobar  pneumonia;  hypertrophy 
of  both  ventricles  with  dilatation  of  the  right  ventricle  and  patent 
ventricular  septum;  edema  of  the  lungs;  chronic  passive  conges- 
tion of  the  liver  with  perihepatitis;  hyperplasia  and  congestion  of 
the  spleen  with  multiple  infarcts;  parenchymatous  nephritis  with 
chronic  passive  congestion  and  multi])le  intarcts. 

Dr.  ]\loschco\vitz  thought  the  case  worthy  of  report  for  the 
following  reasons  : 

1.  X'egetative  endocarditis  of  the  ])ulmonary  \al\e  is  \ery  un- 
usual. Dr.  IJbman,  whose  exi)erience  in  this  disease  has  been 
exceptionally  wide,  states  that  he  has  seen  l)Ut  one  other  case, 

2.  The  probabilitv  is  strong  that  the  endocarditis  was  en- 
grafted on  a  congenital  lesion.  This  is  surmised  trom  the  his- 
torv  of  earl\-  heart   disease  without  tlie  usual  eliology,  and  the 
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presence  of  a  pronounced  congenital  heart  lesion  in  the  form  of 
an  open  \-entricular  septum. 

3.  A  bilateral  embolic  lesion  of  both  branches  of  the  pulmo- 
nary artery  is  most  unusual  and  as  far  as  Dr.  Moschcowitz  was 
able  to  determine  from  a  study  of  the  literature  is  unique. 

4.  The  case  denionstrates  that  it  is  [)ossible  to  ha\"e  a  complete 
plugging  of  a  branch  of  the  pulmonary  artery  without  causing 
sudden  death.  A  number  of  such  cases  have  been  reported  by 
Hart,  cjuoted  in  Osier's  System  of  Medicine  by  R.  C.  Cabot. 

5.  The  association  of  embolic  evidences  in  the  general  circula- 
tion with  a  thrombotic  lesion  limited  to  the  pulmonary  artery. 
The  open  ventricular  septum  manifestly  explains  this. 
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ARTERH^:S  FOLLOWING  STREPTOCOCCUS 

INFECTION  OF  THE  UMBILICAL  CORD 

ELI  MOSCIICOWITZ,   M.D. 

The  organs  [)resente(l  were  remoxed  from  an  infant  ten  daws 
old.  The  child  was  born  in  the  Jewish  Maternit}-  1  iospital  after 
a  normal  labor.  Within  a  day  or  two  of  birth  the  child  began  to 
run  a  septic  fe\er.  About  twenty-four  hours  before  the  child 
died  the  lower  extremities  l)ecame  cold,  cyanotic  and  slightlv 
edematous.  The  cord  dropped  off  at  the  usual  time,  and  healed 
kindly  with  a  tough,  dry  scar.  The  autopsy  showed  a  firm  red 
thrombus  in  the  abdominal  aorta  projecting  ui)ward  in  the  shape 
of  a  thin  cone  for  a  distance  of  2  cm.  al)o\e  the  bifurcation  of  the 
iliacs.  J>oth  iliac  arteries  as  far  as  they  could  be  dissected  were 
completely  filled  by  a  thrombus  of  the  same  character.  The  um- 
bilical vein  was  dilated  and  filled  with  piu-ulent  coagula.  Smears 
from  these  coagula  showed  many  streptococci;  these  were  also 
demcjnstrable  in  the  wall  of  the  umbilical  vein. 

Sepsis  from  the  umbilical  cord  in  the  newl\-  born  may  tra\el 
either  b\-  the  uml)ilical   \ein  or  the  umbilical  arteries,   or  both. 
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The  arterial  mode  of  transmission  is  said  to  be  more  common 
than  the  ^■enous  in  the  proportion  of  two  to  one. 

As  far  as  the  writer  has  been  a.h\e  to  investigate,  he  has  not 
found  in  medical  literature  a  case  of  septic  throml^osis  of  the 
aorta  following  umljilical  infection. 

Clinically  the  case  is  interesting  as  showing  that  a  profound 
umbilical  sepsis  may  exist  without  any  external  manifestation 
of  sepsis  of  the  cord. 


TUAIOR  OF  KIDNEY  WITH  UNUSUAL 
MICROSCOPIC  FEATURES 

ALEXANDER    ERASER,    M.D. 

(Dcparfiiiciif  of  Pathology,  University  and  BcUcviic  Hospital 
Medical   College ) 

This  tumor  was  removed  from  a  patient  in  St.  \'incent's  FIos- 
pital  Ijy  Dr.  Geo.  D.  Stewart.  The  patient  was  a  female,  aged 
fifty.  She  came  to  the  hospital  comi)laining  of  a  cold  and  showed 
no  .symptoms  referable  to  the  kidney.  During  the  physical  ex- 
amination a  large  mass  was  discovered  in  the  region  of  right  kid- 
ne}' ;  an  operation  was  performed  and  this  tumor  removed.  I 
thought  its  presentation  might  ])e  of  interest,  first  on  account  of 
the  variegated  histological  appearance  which  it  ]:)resents,  and 
secondly,  from  the  standpoint  of  the  etiology  of  renal  hyper- 
nephroma. 

The  gross  appearance  suggests  a  tumor  of  renal  origin.  It  is 
co\ered  by  a  connective  tissue  and  fatty  capsule,  a])parently  the 
original  capsule  of  the  kidney.  The  surface  presents  sex'eral 
large  rounded  lol)es  from  which  project,  in  places,  smaller  lol)ules, 
some  of  which  are  hemorrhagic  in  appearance.  On  section  some 
of  the  large  l(jl)es  are  seen  to  1)e  of  a  cystic  character,  tliat  is, 
partly  excavated  and  containing  a  gelatinous  looking  material. 

It  is  the  microscopic  findings  that  are  most  interesting.  1  lis- 
tologically  the  tumor  shows  every  picture,  as  far  as  T  know,  that 
has  ever  l)cen  described  in  renal  hypcrnc])ln-(tma  :  (  i  )  tlie  ordinary' 
])icture  in  renal  hypernephroma,  the  picture  so  similar  to  that  of 
the  adrenal  cortex  that  it  has  given  to  this  tumor  its  name  and 
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its  older  theory  of  origin,  viz.,  its  development  from  suprarenal 
rests;  (2)  tubular  formation,  the  lining  epithelium  being  of  a 
lower  cuboidal  type  and  the  lumina  of  the  tubules  filled  with 
blood;  (3)  larger  epithelial-lined  spaces  with  papillary  ingrowths 
of  the  walls;  (4)  areas  of  a  spindle-cell  sarcomatous  type. 

These  four  i)ictures  have  been  described  as  occurring  in 
renal  hypernephromata,  l)ut  in  this  tumor  there  is  a  fifth  picture 
which  has  not  been  recorded  in  hypernephroma  of  the  kidney, 
but  which  seems  to  me  to  be  very  similar  to  the  characteristic  pic- 
ture seen  in  hyi)ernephroma  when  it  occurs  in  the  adrenal  organ 
itself.  In  this  [)icture  the  cells  are  distinctly  carcinomatous  in 
t}'pe,  of  \'ery  \ariable  size  and  ai)i)earance  and  among  them  are 
multinucleated  giant  cells  of  the  myeloid  type. 

It  would  be  interesting  to  ha\"e  an  expression  of  opinion  as  to 
the  nature  of  the  tumor  and  as  to  whether  any  of  these  histolog- 
ical appearances  can  throw  any  light  on  the  [)rol)lem  of  the 
origin  of  renal  hypernephromata.  The  older  Gr'awitzian  thec^ry 
that  the}'  are  neoplasms  of  adrenal  rests  has  l)een  aljandoned  1)_\' 
the  majoril}-  of  later  obser\-ers.  Stoerk  beliex'ed  that  they  were 
of  renal  origin,  from  the  convoluted  tubules.  \\'ilson  and  Willis 
on  the  strength  of  embryological  facts  conclude  that  the}'  de\elo[) 
from  W^olfiian  l)o(ly  "rests."  luiglish  observers  ( Xicholson, 
Dunn  and  Ghnnj  ])elie\e  that  they  have  f(jund  evidence  for  the 
theory  that  they  originate  from  cyst-adenomata  of  the  kidney, 
occurring  in  connection  wiili  chrcMu'c  interstitial  nephritis.  In 
eighty  autopsies  Dunn  found  six  c\"st-adenomata.  These  c}sts 
were  lined  with  cuboidal  epithelium  and  show  numerous  papillary 
ingrowths  simulating,  he  beliexes,  areas  of  early  growth  found 
in  renal  h}'[)erne])hromata. 

The  main  histological  argument  ior  the  suprarenal  origin  of 
renal  hypernephroma  is  the  similarity  between  its  histological 
picture  and  that  of  the  adrenal  cortex;  the  argument  against  it  is 
tile  dissimilaril}-  between  its  histological  pictiu'e  and  that  of  h}- 
pernephroma  of  the  adrenal.  Xow  in  the  case  here  presented 
it  seems  to  me  that  the  carcinomatous  areas  are  very  similar  indeed 
to  the  description  and  drawings  of  the  four  adrenal  cases  given 
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by  Glynn  in  the  Quarterly  Journal  of  Medicine.'^  It  may  be  that 
in  the  adrenal  organ  the  growth  is  usually  carcinomatous 
whereas  in  the  kidney  it  is  usually  of  an  adenomatous  type  (/.  e., 
resembling  normal  adrenal  cortex),  but  may  develop  the  car- 
cinomatous form  and  thus  present  the  variegated  features  of  the 
present  case. 

THE   F0R:^IATI0N   of   endothelial   pockets   IX 
AORTIC  INSUFEICIEXXY 

ALFRED  E.   COHN,   M.D. 

{From   the  Hospital  of  the  Rockefeller  Institute  for  Mrdiccil  Research, 

Xew  York) 

This  heart  was  taken  from  a  patient  who  had  syphilis.  The 
rhythm  of  the  heart  was  one  of  auricular  fibrillation.  He  died 
of  cardiac  failure.  I  should  like  to  call  attention  to  a  condition 
which  may  be  quite  common,  but  has  been  described  only  a  few 
times  (1-5).  It  consists  in  the  formation  of  endothelial  pockets 
which  duplicate  the  shape  of  the  aortic  valves;  they  occur  in  the 
long  axis  of  the  heart  in  a  line  which  passes  from  the  aorta  dcnvn- 
wards  and  backwards.  The  indix'idual  valves  run  paraf^^l  to 
each  other  and  oi)en  toward  the  aorta.  Their  general  arrange- 
ment is  indicated  in  the  phottjgraph  of  the  specimen  (figure  I  ). 
1"he  occurrence  of  these  pockets  was  first  descril)ed  in  1895  by 
Zahn  (i).  Since  that  time  a  number  of  cases  ha\"e  been  re- 
jjorted.  1  he}'  have  1)een  seen  most  often  in  cases  of  aortic  insuf- 
ficiency. The  illustrati\"e  figures  that  ha\e  1)een  j^ublished  re- 
semble this  one,  but  the  valve-like  formations  found  here  arc  the 
least  pronounced  of  those  that  ha\'e  been  pictured.  Their  for- 
mation is  ])rol)ably  due  to  the  fact  that  the  endocardium  thickens 
because  the  regurgitant  stream  of  blood  impinges  in  an  abnormal 
fashion  against  the  wall  of  the  ventricle,  acting  as  a  trauma. 
The  direction  of  the  regurgitant  stream  depends  on  which  of  the 
aortic  cus])s  is  defective.  In  one  case  it  will  be  directed  toward 
the  left  ])ortion  of  the  wall,  in  another  toward  the  sejjtuuL  The 
locati(Mi  of  the  string  of  new  formed  \al\es  \aries  between  these 
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positions  and  proljabl}-  depends  on  direction  of  the  current. 
The  pockets  are  formed  ])y  a  continuation  of  the  trauma  on  the 
thickening.  Similar  pockets  are  found  also  in  the  right  ventricle 
as  a  result  of  pulmonary  regurgitation.  When  they  are  formed 
in  the  left  auricle,  as  Zahn  has  reported  in  one  case  of  mitral  in- 


Fic.    1. 

sufficienc}-.  the  pockets  opened  toward  the  apex.  The}'  were  found 
once  (3)  also  to  open  in  this  direction  in  the  \enlricle.  hut  in  ihis 
case  there  was  no  insufliciency.  hut  a  very  marked  aortic  stenosis. 
The  opening  of  the  pockets  toward  the  apex  is  difficult  to  ex- 
plain except  that  they  seem  to  do  s(j  toward  the  blood  stream. 
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Either  increased  pressure  in  the  left  ventricle  or  some  abnormal 
direction  given  to  the  stream  may  have  supplied  the  trauma. 

The  cases  originally  reported  l^y  Zahn  were  not  of  infectious 
origin.  Whether  or  not  endocardial  pockets  have  relation  to  an 
infection  of  the  valve  or  whether  the  infection  is  derived  from 
another  focus,  either  In'  contact  or  continuity  or  metastasis,  is 
difficult  to  determine.  But  it  is  of  interest  to  notice  that  except 
in  Zahn's  cases,  the  majority  occur  in  aortic  insufficiency.  These 
are  frequently  associated  with  syphilis,  but  it  is  difficult  to  say 
whether  this  may  be  regarded  as  the  cause. 

The  formation  of  endocardial  pockets  throws  an  interesting 
light  on  the  recent  discussion  relating  to  the  collapsing  pulse  in 
aortic  insufficiency.  Contrary  to  the  traditional  view.  Dr.  H.  A. 
Stewart  attempted  to  show  that  the  collapsing  pulse  might  1je  due 
to  an  escape  of  the  blood  to  the  periphery,  not  backwards  into  the 
left  ventricle,  but  forwards  into  the  dilated  arterioles.  If  the 
explanation  given  for  the  formation  of  the  pockets  is  correct,  a 
portion  of  the  blood  stream,  at  all  events,  must  regurgitate. 

The  other  lesions  present  in  this  heart  are  a  fourth  aortic 
cusp,  a  large  defect  in  the  anterior  aortic  cusp,  probably  due  to  a 
gumma,  and  the  changes  usual  in  aortic  insufficiency. 

BIBLIOGRAPHY 

1.  Zahx^  F.  Wilh.:  Ucbcr  Einige  Anatomische  Kennzeichen  dcr  Herzklappen 

Insufficienzen.     Vcrhandl.  d.  Cong.  f.  Iiuicrc  Med.,  1895,  XIII,  351,  369. 

2.  ScHMiNKE,     A.:     Endokardialc     Taschenbildung     bei     Aorfeninsuffizienz. 

Virch.  Archiv,  1908,  CXCII,  50-52. 

3.  WiLKE,  Arthur:  Veriinderungen  am  Endokard  der  Pars  Aortica  bei  In- 

sufficienz  und  Stcnosc  dcs  Aortenostium.     Dcut.  Arcli.  f.  kl'iu.  Med.,  1910, 
XCIX,  108-24. 

4.  Stki.mtz:  Traumatische  Zerreissung  der  Aortenklappe,  zuglcich  eiii  I'oitrag 

zur   Anpassungsfahigkeit   des   Herzmuskels.     Dent.  Arch.  f.    kliii,  Med., 
1910,  XCIX,  139-147. 

5.  CiKRiiAKDT,  D.  :  IIer::kIul->l->cufchJcr.     \'ienna  and  Leipzig,  1913.  p.  141. 

Dl.'^cits.'^iou : 

])r.  \\'.'\I)S\V()KTH  ;  Was  tberc  any  evidence  of  a  lesion  of  syphilis  in  the 
endncardinm,  niorc'  partirnlarly  in  the  region  where  the  valves  developed,  to 
account  possilily  for  the  beginning  of  the  formation  of  these  valves? 

Dr.  Cohx:  There  was  \  erv  marked  involvement  of  the  \al\e.     TJie  thick- 
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ened  endocardium  shows  none  of  this  formation.  It  is  hard  to  determine 
whether  or  not  that  was  syphilis.  In  some  of  the  other  hearts  showing  endo- 
thehal  pockets  there  was  no  lesion  of  the  \alve  that  could  be  regarded  as 
sjphilitic. 

Dr.  Libmax  :  I  have  seen  twice  a  diffuse  thickening  of  the  endocardium 
(both  times  near  the  apex)  which  appeared  to  be  due  to  syphilis.  A  case  of 
this  sort  was  reported  some  years  ago  in  Germany.  In  Dr.  Cohn's  case  the 
only  lesion  that  looks  as  if  it  might  be  due  to  syphilis  is  the  marked  shaggy 
thickening  just  below  the  aortic  valves.  I  believe  with  Dr.  Cohn  that  the 
valve-like  changes  which  he  has  found  in  the  endocardium  in  his  case  are 
due  to  mechanical  causes  and  not  due  to  syphilis. 


AN  ELECTRIC  THERMOREGULATOR 

I.AWKEXCE  \V.  STRONG,  M.I). 

llie  ordinarv'  metallic  or  Ijimetallrc  thernioregiilators  which 
are  on  the  market  for  use  with  electrical  heating  outfits  are  rather 
slow  in  their  action  and  are  apt  to  spark  at  the  time  of  making 
and  breaking.  This  sparking  w^ears  out  the  platinum  contact 
point  and  may  cause  it  to  stick  so  that  the  current  is  not  inter- 
rupted. The  "make"  and  "break"  is  not  sharp  enough.  Mer- 
cury is  more  sensitive  than  metal  for  a  regulator,  but  there  is  the 
same  sparking  to  contend  with.  To  obxiate  this  I  had  a  special 
mercury  thermometer  constructed  with  a  platinum  jjoint  soldered 
into  the  glass  at  37.5°  C.  There  is  also  a  condenser  inserted  in 
such  a  way  that  at  the  instant  of  the  "  make  "  and  "break"  the 
current  is  shunted  around  in  a  side  circuit  from  the  mercury  to 
the  platinum,  and  this  does  awa\'  with  the  objectionable  spark. 
This  thermometer  is  connected  with  one  or  more  dry  cells,  which 
furnish  a  small  and  easily  procured  current,  better  than  the  use 
of  the  main  heating  current.  This  current  actixates  a  relay  be- 
low which  is  an  armature  held  down  by  a  spring.  This  arma- 
ture in  turn  closes  the  main  heating  current  and  here  again  a  con- 
denser is  inserted  to  prevent  sparking  at  this  point. 

When  the  heating  current  is  on  the  armature  is  down,  closing 
the  heating  circuit.  When  the  temperature  ri.ses  to  37.5  the 
mercury  column  rises  too  and  completes  the  circuit  in  the  ther- 
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moregulator.     This  of  course  raises  the  armature  from  the  heat- 
ing circuit  and  shuts  off  the  power. 

I  use  large  glow  lamps,  but  a  stove  or  radiator  may  be  in- 
stalled. I  connect  a  fan  to  my  heating  circuit,  so  that  the  tem- 
perature is  uniformly  distributed  in  the  chamber.  One  may  use 
any  closet  for  an  incubator  room  by  putting  on  ice  box  doors. 
This  particular  thermoregulator  was  made  by  Mr.  Schramm,  of 
the  Claxon  Co.,  Newark. 

Discussion : 

Dr.  Larkix:  Can  this  instrument  be  used  in  a  large  incubating  room? 

Dr.  Strong:  Mine  is  in  use  in  an  incubating  room.  I  think  it  would  be 
adequate  for  a  room  as  large  as  this  one  here,  that  is  if  a  sufficient  number 
of  lamps  were  used,  and  an  electric  fan  installed  to  produce  a  good  circula- 
tion of  the  air. 

Dr.  Larkin  :  How  many  lamps  would  l)e  necessary  for  an  incubating 
room  of  moderate  size? 

Dr.  Strong:  Only  three  are  necessary  in  my  room. 

Dr.  Larkin:  What  is  the  temperature  of  the  room? 

Dr.  Strong  :  The  temperature  is  98.6°  F.  but  you  can  have  it  made  for  any 
temperature. 


RELATION  OF  "TRACHOAIA  INCLUSIONS"  TO 

CERTAIN  BACTERIA  GROWING  IN 

INTRACELLULAR  NESTS 

ANN.\  WESSELS  WILLL\MS 

(from  the  Division  of  Laboratories  of  the  Health  Defartiiicnt  of  Xezv  York 
City.     Williaiii   H .   Park.   Pirector) 

The  following  table  (table  I),  arranged  in  chronological 
order,  gi\es  at  a  glance  the  dilTcrcnt  hypotheses  advanced  in 
regard  to  the  nature  of  "trachoma  inclusions."  The  study  of 
these  "inclusions"  has  brought  out  an  immense  bibliography, 
u])on  which  it  is  not  necessary  to  dwell  in  this  i>a])er. 

I  lalberstaedter  and  Prowa/.ek  give  i)ractically  no  details  of 
the  clinical  course  of  their  cases.  The\-  simply  state  that  they 
find  tlie  "inclusions"  in  "acute  trachoma."  The  same  criticism 
ma\-  be  made  of  man}-  of  the  otiier  reports  on  tliis  subject. 
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TABLE    I 

Hypothesis  in  Regard  to  Xattire  of  "  Trachoma  Inclusions" 
1.  Peculiar  organisms  called  chlamydozoa,      Halberstaedtcr   and    Prcnvazek, 

causing  "  trachoma."  1907. 

II.  Involuted  gonococci  "  microgonococci."       Hcrzog.  lyio. 

causing  "  trachoma." 
III.  Cell  Degenerations.  Addario,   iQio. 

I\'.  An     unknown     microorganism     having      Noguchi  and  Cohen,  1910. 
nothing  to  do  with  trachoma,  causing 
conjunctivitis. 
y.  Certain    bacteria   growing    in    intracel-      Williams,  1912. 
lular  nests — hemoglobinophilic  bacilli 
in  certain  cases  of  papillary-  conjunc- 
tivitis    ("acute    trachoma"),    gono- 
cocci   in    gonorrhoeal    conjunctivitis, 
and  probably  one  or  two  other  spe- 
cies of  bacteria  in  certain  other  cases. 
VI.  A    specific    bacterium    causing    "  inclu-       Noguchi  and  Cohen,  1913. 
sion  conjunctivitis." 

W'e  have  found  in  our  stud}-  of  trachoma  and  alhed  conchtions 
in  New  York  City  puljhc  school  children^  that  cases  of  conjunc- 
tivitis called  by  ophthalmologists  "acute  trachoma"  and  showing 
"trachoma  inclusions"  mean  clinically  the  presence  of  follicles 
and  papillar_\-  thickening  in  the  conjunctixa.  accom])anied  1)\' 
more  or  less  secretion.  The  vast  majority  of  these  cases  in  our 
experience,  after  a  subacute  or  chronic  course  axeraging  nine 
months,  present  apparentlx-  normal  conjunctixas. 

So  far  then  our  findings  agree  with  those  of  Nogucln'  and 
Cohen.  That  is.  many  cases  of  "  inclusion  conjunctix'a,"  as  thex' 
have  been  called,  run  a  comj)aratixely  benign  course  to  cure  xvith- 
out  the  formation  of  cicatricial  tissue.  1'herefore  these  cases 
apparently  have  nothing  to  do  xvith  "classic  trachoma." 

In  our  studies  xve  demonstrated  further  the  interesting  fact 
that  hemoglobino])hilic  bacilli  were  found  coincidentlx'  with 
trachoma  inclusions  in  these  cases  of  papillary  conjunctixitis  as 
we  began  to  call  them,  xvhen  we  found  that  practicailx-  loo  ])er 
cent,  of  cases  examined  from  or  near  the  beginning  of  the 
disease  were  getting  xxell  xvithout  scar  tissue.  .\s  the  cases  be- 
gan  to   recover   both    bacilli    and    inclusions    xxere   demonstrated 

'  To  ai)pcar  in  the  March.  I'»I4.  number  <>\  the  Jnunnil  of  hifcclioiis 
Diseases. 
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irregularly  and  as  some  of  our  cases  were  not  examined  until 
they  were  beginning  to  recover  this  massed  table  (table  II)  does 
not  show  as  high  a  percentage  of  incidence  as  it  might. 

TABLE   II 
Coincidence  of  Bacteria  and  Inclusions 


Clinical  Diagnosis 

No.  of 
Cases 

Heme 
philic 

Typ- 
ical 

globino- 

Bacilli       "Tra- 
!  choma 

Transi-i    In^lu- 
tion        sions 

Forms 

Gonococci 



Typ-    Transi- 

ical        '>o" 
r  orms 

Cured  Without 
Cicatricial  Tissue 

Papillary  conjunctivitis..  .  .    237 

Acute    catarrhal    conjuncti- 
vitis  ;    50 

Ophthalmia  neonatorum  ...      38 

177 

44 
3 

134          184 

35             8 
I             9 

0 

0 
19 

0 

0 
13 

90  per  cent,  in  9 
mos.    Average. 

100  per  cent,  in  2 
mos.    Average. 

95  per  cent,  in  2 
mos.    Average. 

In  studying  closely  the  morphology  in  cultures  of  our  hemo- 
globinophilic  bacilli,  we  were  struck  l)y  the  fact  that  they  fre- 
quently grow  in  more  or  less  dense  clumps  of  extremelv  miiuite 
coccoid  forms.  This  led  us  to  the  conclusion  that  possibly  they 
formed  the  "trachoma  or  Prowazek  inclusions"  and  when  we 
found  that  these  bacilli  and  the  inclusions  were  found  coinci- 
dently  and  repeatedly  in  so  many  cases  diagnosed  as  acute  papil- 
lary trachoma  the  possibility  became  a  {jrobability.  So  we  pro- 
ceeded to  study  the  morpholog}'  of  the  cultures  more  minutely. 
Each  culture  was  kept  under  observation  for  many  days.  Each 
day  s])reads  were  made  from  the  same  culture  and  stained  by 
Ciiemsa's  method  exactl}"  as  we  stain  our  direct  films  for  the 
detection  of  the  "trachoma  inclusions."  In  examining  these 
smears  we  found  cultures  of  these  bacilli,  as  they  grow  older, 
alter  significantly  both  in  their  m()r])h()l()gy  and  in  their  staining 
reactions  to  (liemsa.  Twenty- four  hour  cultures  show  dense 
clumps  of  short  bacilloid  or  coccoid  forms  taking  a  comparati\'ely 
deep  blue  stain  exactly  as  do  the  early  granules  of  the  "  trachoma 
inclusions  "  ( the  "  initial  bodies  of  Lindner  ").  The  mori)h()l()gy 
of  course  \aries  somewhat  with  the  age  of  the  inoculated  culture. 
the  date  from  isolation,  the  kind  of  medium,  and  the  strain,      in 
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48  hours  the  forms  become  somewhat  more  irregular.  Then  in 
a  very  few  days  most  of  the  bacilh  have  become  extremely 
minute,  many  showing  only  as  reddish  granules  (the  "elementary 
bodies  of  Prowazek"),  while  scattered  through  the  culture  are 
swollen  spheroidal  bodies  taking  a  fainter  clear  Ijlue  stain  (the 
larger  "initial  bodies  of  Proii'acck  "  ) ,  in  some  of  which  are 
minute  reddish  granules  ( resembling  the  "  elementary  bodies  o'f 
Prowazek"').  .\  number  of  irregular  light  blue  bodies  ma}'  be 
also  scattered  through  the  culture.  Where  the  i)acteria  are 
densely  grouped  more  red  granules  may  api)car  in  the  center  of 
the  groui)  than  at  the  periphcr}'  and  more  l)lue  1)odies  at  the 
periphery  than  in  the  center.  In  short,  practically  all  of  the 
changes  described  by  Prowazek  and  others  as  characteristic  of 
"trachoma  inclusions"  are  seen  in  the  growing  cultures  of  these 
hemoglobinophilic  bacilli  (Demonstration  chart). 

Similar  day-to-day  studies  were  undertaken  with  the  other 
types  of  bacteria  found  most  frequently  in  the  exes  diagnosed  as 
trachoma,  c.  //.,  with  streptococci,  staphylococci,  gonoc(jcci,  xero- 
sis bacilli,  microccjccus  tetragenus  and  a  minute  Gram-negative 
non-hemoglobinophilic  bacillus  not  before  described,  found  in  a 
few  cases  of  papillary  conjuncti\ilis,  but  in  none  of  these  \arie- 
ties  except  the  gonococcus  were  similar  changes  found  in  the 
same  marked  degree.  Cultures  of  the  tetragenus  coccus,  isolated 
repeatedly  from  a  case  of  chronic  conjunctivitis,  showed  some 
dense  bunches  but  practicallx'  no  red  granules.  This  corre- 
sponded with  what  was  found  in  direct  smear  from  the  case. 
Many  of  the  epithelial  cells  contained  the  tetrads,  some  distinct 
and  some  in  dense  clumps,  approaching  in  mori)holog}-  the  "  earl}- 
trachoma  inclusions"  found  in  ophthalmia  neonatorum,  but  no 
forms  containing  reddish  granules  were  seen. 

The  fact  that  the  gonococcus  cultures  showed  so  defmitely 
appearances  similar  to  the  trachoma  inclusions  was  most  interest- 
ing considering  the  claims  made  b}'  so  man}-  that  trachoma  inclu- 
sions are  found  in  cases  of  ophthalmia  neonatorum,  and  that  the 
gonococcus  is  the  cau.se  of  trachoma.  It  led  us  to  make  a  si)ecial 
study  of  a  series  of  ophthalmia  neonatorum  ca.ses.  thirty-eight  in 
all.     The  cultural  technic  employed  was  the  same  as  that  used 
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for  the  other  cases.  In  most  of  these  thirty-eight  cases,  treat- 
ment had  already  Ijeen  begun  when  our  cukures  and  fihns  were 
made;  in  fact,  many  of  the  cases  were  already  near  recovery,  so 
we  were  not  able  to  get  a  complete  cultural  and  morphologic 
picture :  however,  the  results  are  suggestive.  Gonococci  were 
demonstrated  by  us  in  both  smears  and  cultures  in  ten  cases,  in 
smears  alone  in  nine  cases,  in  cultures  alone  in  three  cases,  and 
in  neither  culture  nor  smear  in  sixteen  cases.  Most  of  the  cases 
giving  negative  results  and  some  of  the  others  were  examined 
se\eral  times.  This  picture  of  irregular  results  is  one  that  might 
Ije  expected  irom  recovering  cases.  From  only  three  of  these 
cases  were  hemoglobinophilic  bacilli  isolated.  In  nine  cases  defi- 
nite "trachoma  inclusions"'  were  seen,  in  only  one  of  which 
hemoglobinophilic  bacilli  were  found  as  well,  while  in  seven, 
gonococci  were  fnund.  In  <ix  others  showing  transitional  forms 
of  inclusions,  gonococci  were  also  found.  In  two  showing  '"  tra- 
choma inclusions ''  no  definite  organisms  were  demonstrated  in 
either  smear  or  culture. 

A  minute  study  of  the  direct  smears  from  these  eyes  appar- 
ently throws  more  light  on  the  suljject.  In  all  of  tlie  inclusion 
cases  where  gonococci  are  found,  apparent  transition  forms  be- 
tween gonococcus  and  inclusion  are  \'ery  evident,  and  we  find 
from  a  further  microscopic  study  of  these  slides  that  the  inclu- 
sions on  the  whole  present  certain  characteristics  different  from 
those  found  in  our  series  from  school  children,  prodticed,  ac- 
cording to  our  hyp(jthesis.  1j_\'  nests  of  growing  hemoglol)inophilic 
bacilli.  The  inclusions  produced,  as  we  think,  Ijy  the  gonococci 
are  characterized  in  early  stages  by  l^eing  more  definitely  coccus- 
like at  the  periphery  of  the  clump  and  more  densely  clumped  in 
the  center,  and  in  later  stages  by  showing  on  the  whole  smaller 
red  granules  than  th(jse  produced  by  the  hemoglobinophilic  bacilli. 
These  same  difterences  are  observed  in  a  comparatixe  day-to-day 
study  of  ])ure  cultures  of  these  two  species  of  bacteria.  We  have 
found  (litTerent  strains  of  each  species  vary  in  size  of  granules 
produced,  so  the  second  characteristic  is  not  a  clear  cut  one. 

From  this  comparatixe  morphologic  study  of  inclusions  and 
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cultures  as  well  as  from  the  clinical  studies  we  have  reached  the 
following  conclusions : 

1.  The  well-known  power  of  the  epithelial  cells  of  the  con- 
junctiva as  well  as  epithelial  cells  of  other  parts  of  the  l)od\"  to 
harl)or  foreign  invaders  ( c.  g.,  erythrocytes,  leucocytes,  several 
species  of  microorganisms,  notably  gonococci,  and  hemoglobin- 
ophilic  bacilli  )  may  be  in  evidence  in  any  stage  of  inflammation. 

2.  Under  certain  conditions  of  infection,  chief  (jf  which  are, 
probably,  a  lessened  virulence  on  the  part  oi  the  inxading  organ- 
ism and  a  lessened  susceptibility  on  the  part  of  the  in\aded  cells. 
or  one  or  the  other  of  these  conditions,  some  inx'aders,  notal)l\' 
gonococci  and  hemoghjbinojihilic  bacilli,  mav  grow  to  a  \ar\ing 
extent  within  the  cells  in  groups  or  nests  and  thus  produce  the 
characteristic  changes  described  as  "trachoma  inclusions." 

3.  Under  these  conditions,  too,  growth  of  the  inxader  mav 
not  be  linn'ted  to  the  epithelium  alone  but  may  extend  to  the 
deeper  tissues.  According  to  the  extent  and  kind  of  irritation 
])ro(luced  1)\'  such  growth,  a  \ariable  degree  of  proliferating  in- 
llammation  of  the  surrounding  tissue  may  be  established,  which 
later,  if  unchecked,  may  go  on  to  the  formation  of  hbrous  tissue. 

If  it  ])e  true  that  both  gonococci  and  hemoglo])inophilic  bacilli 
(and  possibly  other  species  of  bacteria  )  ma}-  grow  in  e])ithelial 
cells  in  nests  ])resenting  a  mor])hologic  cycle  similar  to  that  de- 
scribed for  the  "trachoma  inclusions"';  it  explains,  as  1  ha\e 
])ointed  out.  the  contradictory  findings  reported  in  cases  of  "in- 
clusion oi)hthalmia."  gonorrhceal  conjunctivitis  and  "inclusion 
inflammation"  in  the  mucous  membranes  of  urethra  and  vagina 
("trachoma  of  the  urethra  or  vagina"  (  ?)  )  and  of  other  parts 
of  the  l)0(ly.  That  is,  in  a  large  number  of  cases  of  "papillary 
conjunctivitis"  and  a  certain  number  of  cases  of  ophthalmia 
neonatorum,  as  well  as  in  a  certain  number  of  cases  of  inflamma- 
tion of  the  mucous  membranes  of  otlier  ])arts  of  tlie  Ixxly  (c.  //., 
vagina,  urethra),  the  "  trachoma  inclusions"  found  are  due  to  one 
or  more  varieties  of  hem()globino])hilic  bacilli;  in  a  certain  num- 
ber of  cases  of  gonorrhccal  ophthalmia  as  well  as  in  gonorrJKeal 
inflammation  of  the  mucous  membranes  of  other  ])arls  of  Ix.dy. 
the  "trachoma  inclusions"  are  due  to  the  gonococcus. 
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According  to  one  of  the  later  reports  of  Prowazek  and  the 
recent  report  of  Noguchi,  certain  "  inckision  conjunctivitis  "  cases 
may  be  caused  by  other  microorganisms  than  the  two  mentioned 

above. 

Discussion: 

Dr.  Wadsworth  :  These  forms  certainly  resemble  one  another  morpho- 
logically very  closely.  Has  Dr.  Williams  tested  many  different  methods  of 
staining  to  determine  whether  or  not  there  was  any  difference  in  the  staining 
reactions? 

Dr.  Williams:  We  have  used  several  stains  in  this  comparative  study, 
and  with  each  cultures  and  "inclusions"  stained  similarly.  With.  Gram  cul- 
tures and  "  inclusions  "  are  negative.  Giemsa's  stain  was  found  to  be  the 
most  distinctive. 


OX  THE  SO-CALLED  HEMO-URO-CHROME  TEST 
FOR  CANCER 

E.    E.    BUTTERFIELD,    M.D. 

(Pathological  Department,  Bellevue  and  Allied  Hospitals) 

Li  the  American  Journal  of  the  Medical  Sciences,  June,  1913, 
there  appeared  an  article  by  T.  G.  Davis  entitled,  "  Hemo-uro- 
chrome :  a  New  Laboratory  Test  for  Cancer  and  Sarcoma,  etc." 
The  test  consists  in  heating  together  100  c.c.  of  urine  and  10 
c.c.  of  hydrochloric  acid  to  the  boiling  point  and  then  shaking  the 
cooled  mixture  with  ether.  Davis  states  that  the  ether  is  occa- 
sionally colored  pink  or  even  red  and  that  "by  far  the  greatest 
amount  and  intensity  of  color  obtained  l)y  the  process  described 
was  found  in  the  urine  of  patients  suffering  from  malignant  dis- 
ease, cancer  and  sarcoma."  The  paper  is  expressed  in  such  a 
vague  and  confused  manner  that  we  should  have  taken  little 
notice  of  it  had  not  our  attention  l)een  called  to  the  fact  that  on 
one  of  the  medical  divisions  of  Bellevue  Hospital  the  test  was 
l)eing  used  for  diagnostic  purposes  by  one  of  the  attending  phy- 
sicians. b\irthermore  in  se\'eral  instances  ()])cration  was  adxised 
on  the  strength  of  a  ])ositive  outcome  of  this  test.  W'e  then  de- 
cided to  look  more  closely  into  the  matter. 

l*"irst  the  test  was  tried  on  an  undoubted  case  (jf  carcinoma  of 
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the  stomach  in  which  the  diagnosis  was  subsequently  confirmed  at 
autopsy;  resuk  of  test,  positive.  A  case  of  suspected  carcinoma 
in  which  operation  had  Ijeen  advised  on  the  strength  of  a  posi- 
tive resuh  with  this  test  was  then  examined  and  the  positive  result 
confirmed.  The  similarity  of  the  test  with  the  older  methods  of 
preparing  indigo  red  from  urines  rich  in  indican  suggested  at 
once  the  possibility  of  the  red  color  of  the  ether  extract  being 
due  to  indigo  red.  Tested  for  indican  both  of  the  previously 
mentioned  urines  gave  an  intense  positive  reaction  with  Ober- 
mayer's  reagent.  A  normal  urine  was  then  tested  by  the  Davis 
method  and  a  positive  reaction  was  obtained  which  surpassed 
that  of  either  of  the  other  cases  in  intensity.  The  supposedly 
normal  urine  had  been  as  a  rule  free  of  indican.  But  on  testing 
for  indican  in  a  sample  of  the  portion  collected  for  the  Davis  test 
an  intense  indican  reaction  was  obtained  with  the  Obermayer 
reagent. 

Tn  order  to  establish  more  firmly  the  concurrence  of  indica- 
nuria  and  the  red  color  of  the  ether  extract  after  boiling  the  urine 
with  hydrochloric  acid,  a  number  of  other  urines  giving  a  positive 
Obermayer  reaction  were  also  tested  by  the  Davis  method.  In 
every  case  in  which  indigo  blue  was  demonstrated  b}-  the  Ober- 
mayer method,  the  Davis  test  was  also  positixe. 

Larger  quantities  of  the  three  urines  first  examined  were 
then  treated  with  hydrochloric  acid  and  heat,  extracted  with 
ether  in  a  separatory  funnel,  and  the  ether  extract  evaporated  to 
dryness.  In  each  case  a  cherry  red  residue  was  obtained  which 
corresponded  in  its  solubilities  to  indigo  red.  The  opini(jn  was 
then  exjiressed  that  the  red  color  of  the  ether  extract  in  such 
cases  was  due  to  indigo  red.  In  spite  of  tliis  the  second  case, 
/.  c,  the  case  of  suspected  carcinoma  was  operated  on.  Nothing 
was  found.  The  patient  died.  .\t  autopsy  no  carcinoma  was 
to  be  found;  there  was  a  general  peritonitis.  This  was  con- 
clusive evidence  that  the  test  had  nothing  to  do  with  carcinoma 
per  si\ 

The  urine  from  the  first  case  of  carcinoma  of  the  stomach 
was  then  collected  for  several  weeks  and  an  attempt  made  to  iso- 
late   the    red    substance    in    a    crvstalline    state.      The    so-called 
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"  hemo-uro-chrome  "  test  was  always  positive,  likewise  the  Ober- 
niayer  reaction.  The  method  of  isolation  was  essentially  that 
of  Rosin/  inasmuch  as  the  substitution  of  HNO^  for  HCl  gives 
a  larger  yield  of  the  red  substance.  In  either  case  the  red  sub- 
stance shows  the  same  spectrum  and  possesses  the  properties  of 
solubility.  From  this  urine  of  the  case  of  carcinoma  of  the 
stomach  it  was  possible  to  isolate  by  the  procedure  of  Rosin  a 
few  milligrams  of  dried  substance  with  the  following  properties : 

1.  On  heating  with  glucose  in  alkaline  solution  the  red  alco- 
holic solution  turns  colorless  or  faintly  yellow.  On  shaking  with 
air  the  solution  again  becomes  pink  or  purple.  The  color  play 
can  be  repeated  at  will. 

2.  The  substance  sublimes  at  300°  C.  into  a  cherry  red  vapor. 

3.  The  absorption  spectrum  of  the  ethereal  solution  shows  a 
broad  band  with  poorly  defined  margins  extending  from  the 
region  of  the  Na-line  over  to  violet.  In  addition  there  is  a  nar- 
row line  between  610  and  620  /j-ij-  which  indicates  the  presence  of 
a  small  amount  of  indigo  blue. 

4.  The  substance  is  insoluble  in  water;  soluble  in  chloroform, 
ether,  anilin,  ethyl  alcohol,  amyl  alcohol,  and  glacial  acetic  acid. 

CONCLUSION 

The  red  color  of  the  ether  extract  after  boiling  urine  with 
hydrochloric  acid  in  cases  of  carcinoma  is  caused  by  the  presence 
of  indigo  red.  The  same  reaction  can  be  obtained  with  any  urine 
containing  a  sufficient  (juantit}-  of  indican.  The  socalled  hemo- 
uro-chrome  test  is  therefore  simply  a  reaction  for  urinary  indican 
and  stands  in  no  direct  relation  to  the  presence  of  cancer. 

1  Rosin,  VircJunv's  Archiv,  CXXIII,  p.  539. 
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APPARATUS  AND  TECHNIQUE  EOR  TAKING  BLOOD 

R.    M.    TAYLOR,    M.D. 

(Department  of  Laboratories,  New  York  Post-Graduate  Medical  School  and 

Hospital) 

I 

Blood  culture  has  now  l)ec()nie  such  a  common  procedure 
that  any  methods  whicli  may  simphf}-  llie  teclinique  seem  dis- 
tinctly worth  while.  With  this  object  in  \iew  we  have  tried  a 
variety  of  apparatus  and  have  finally  hit  upon  one  which  has 
proven  fairly  satisfactory. 

In  spite  of  various  modifications  and  substitutes,  syrin^^es  are 
probably  most  commonly  used  for  this  purpose  and  consist  largely 
of  three  types,  viz.,  the  all  glass  (J.uer  pattern),  the  glass  with 
metal  plunger   (Reichert),   and  the  glass  with  asl)estos-packe(l 
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plunger  (Behring  antitoxin),  all  of  which  have  individual  faults 
as  well  as  certain  general  disadvantages. 

The  first  of  these  has  seemed  to  us  to  be  the  most  desirable  as 
it  can  be  most  easily  cleaned  and  sterilized,  but  it  has  the  serious 
objection  of  being  extremely  fragile,  for,  whether  it  is  boiled  in 
an  open  container  or  steamed  under  pressure,  sooner  or  later  it 
either  cracks  outright  or  chips  about  the  needle  attachment  so  that 
the  connection  is  made  imperfect,  or  it  cracks  and  eventually 
shatters  on  the  ground  surfaces,  thus  preventing  the  plunger  from 
sliding  smoothly.  It  was  our  custom  to  autoclave  the  plunger  and 
barrel  separately  in  glass  containers  so  that  they  might  be  kept 
ready  for  use  at  any  time.  The  glass  with  metal  plunger  is  not 
well  adapted  to  being  kept  in  a  sterile  condition  as  the  moisture 
which  necessarily  collects  during  autoclaving  will  soon  attack  the 
metal.  On  the  other  hand,  if  boiled  just  previous  to  use  it  re- 
quires a  considerable  length  of  time  to  cool  and  the  plunger  will 
not  fit  the  barrel  properly  until  it  is  cool.  It  also  has  a  tendency 
to  "stick"  especially  when  the  blood  is  on  the  verge  of  clotting. 
Syringes  with  asbestos-packed  plungers  are  difficult  to  clean  and 
sterilize  and  as  they  will  not  work  when  dry,  cannot  be  kept  per- 
manently sterile. 

But  whatever  syringe  is  selected  it  is  necessary  to  carry  the 
media  to  be  inoculated  to  the  bedside  or  transfer  the  blood  imme- 
diately to  a  test  tube  containing  some  solution  to  prevent  fibrin 
formation,  either  of  which  procedures  is  rather  cumbersome,  to 
say  nothing  of  the  chances  of  contamination  which  frecjuently 
exist  under  such  circumstances.  These  objections  have  been 
pointed  out  so  that  certain  advantages  of  the  apparatus  here  de- 
scribed may  be  more  apparent. 

The  apparatus  consists  simply  of  a  test  tul)e  (l\s!;.  i),  20  mm. 
in  diameter  and  150  mm.  in  length  with  a  piece  of  capillary  tul)- 
ing  about  70  mm.  long  welded  to  it  at  right  angles  at  a  point 
slightly  below  the  juncture  of  the  middle  and  up])cr  thirds  and 
with  the  free  end  of  the  tubing  ground  to  fit  the  standard  Luer 
needle.  Previous  to  sterilizat|on,  the  tul)e  is  plugged  with  cotton 
in  the  usual  wav  and  a  small  lest  tube  ])laccd  over  the  arm  and 
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held  in  position  by  fitting  it  snugly  over  cotton  wound  about  the 
capillary  near  its  juncture  with  the  large  test  tube  (fig.  i).  In 
this  way  the  entire  arm  and  the  inside  of  the  test  tube  are  well 
protected  and  may  be  kept  indefinitely  without  danger  of  contam- 
ination. The  needles,  after  being  thoroughly  cleaned,  dried  and 
sharpened,  are  put  in  small  tubes  containing  about  i  c.c.  of  liquid 
parafiin  and  a  little  glass  wool  at  the  l)ottom  to  protect  the  point. 


Fig.  I. 


These  are  all  sterilized  in  the  dry  oven.  By  this  method  they  are 
kept  in  excellent  condition  and  the  whole  a])paratus  is  ready  for 
use  at  any  moment. 

When  a  blood  culture  is  to  be  taken,  i  c.c.  of  sterile  lO  i)er 
cent,  sodium  citrate  solution  is  put  in  the  tube,  the  small  tube 
protecting  the  arm  removed,  and  the  needle  attached  by  inserting 
the  end  of  the  ground  capillary  into  the  needle  socket.  To  assist 
the  flow  of  blood  In-  suction  a  one-hole  rubber  stopper  (fig.  2) 
with  glass  and  rubber  tubing  attachment  may  be  shoved  in  on  top 
of  the  cotton  plug,  .\fter  the  blood  is  withdrawn  it  is  shaken 
slightly  to  mix  it  with  the  citrate  and  taken  to  the  laboratory  and 
cultured. 
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The  same  result  may  be  accomplished  by  adding  .05  to  .1  gm. 
of  powdered  potassium  oxalate  to  each  tube  and  sterilizing  it  at 
the  same  time  in  the  oven.  In  this  case  care  should  be  taken  to 
shake  the  blood  well  so  as  to  insure  solution  and  thorough  mix- 
ture of  the  oxalate.  Powdered  citrate,  because  of  the  large 
amount  of  water  of  crystallization,  is  not  so  satisfactory  for  this 
purpose  as  it  forms  a  hard  mass  on  being  heated  and  goes  into 
solution  with  difficulty. 


Fig.  2. 


If  defibrination  is  desired  it  may  be  easily  accomplished  by  a 
glass  rod  which  can  be  wound  within  the  cotton  plug  and  allowed 
to  extend  2-3  cm.  above  the  mouth  of  the  tube  (fig.  2).  The 
glass  tuljing  in  the  rul)l)er  stopper  should  be  of  sufficient  caliber 
to  let  the  rod  pass  within  it. 

The  apparatus  has  proven  so  simple  and  convenient  that  the 
laboratory  internes  employ  it  exclusively  for  taking  blood  for  all 
j)urposcs,  W'assermann  reactions  included,  in  which  case  the  blood 
is  of  course  allowed  to  clot  and  the  serum  withdrawn  later.  We 
have  had  them  made  at  a  cost  of  thirty  cents  each. 
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The  principal  advantages  of  the  apparatus  may  be  summar- 
ized as  follows : 

( 1 )  It  is  easily  cleaned  and  may  be  sterilized  by  dry  heat  and 
kept  ready  for  use  for  an  indefinite  period. 

(2)  The  blood  may  be  citrated,  defibrinated  or  allowed  to 
clot  in  the  same  container  and  without  exposure. 

(3)  Blood  for  culture  may  be  conveniently  transported  to  the' 
laboratory  without  danger  of  contamination. 

(4)  It  is  dural)le  and  cheap. 

II 

[Modifications  of  this  apparatus  have  supplanted  the  syringe 
in  many  other  of  our  laboratory  procedures.  For  example,  we 
had  Ijeen  accustomed  to  take  complement  with  a  syringe  by  means 
of  puncture  of  the  guinea-pig's  heart,  but  we  now  use  a  modifica- 
tion (fig.  3)  of  the  apparatus  already  described.  The  modifica- 
tion simply  consists  in  the  needle  connection  being  welded  to  the 
bottom  of  the  test  tube  instead  of  to  the  side.  The  same  method 
of  producing  suction  is  used  as  in  the  blood-culture  tube.  After 
the  desired  quantity  of  blood  is  sucked  up  it  is  immediately  blown 
out  into  another  container  to  allow  the  serum  to  separate.  This 
same  device  may  be  employed  in  securing  anti-sera  in  which  the 
sterility  of  the  serum  is  necessary. 

In  order  to  eliminate  the  danger  of  contamination  incident  to 
the  transfer  of  the  blood  to  another  container,  the  following 
slight  modification  (fig.  3)  has  been  found  convenient.  The 
needle  instead  of  being  attached  directly  to  the  tube  is  joined  to 
it  by  means  of  a  rubber  connection.  This  is  done  so  that  when 
the  desired  amount  of  blood  is  drawn  the  rubber  may  be  clamped. 
In  this  wa}-  subsequent  defibrination  may  be  ])erf()rmc(l  or  the 
serum  allowed  to  separate  by  clotting  in  the  original  receptacle. 

Ill 

It  is  our  custom  to  handle  l)lood  and  other  sterile  fluids  in  the 
Pasteur  bulb-pipettes,  h^jrmerly  the  usual  method  was  to  bleed 
the  animal  from  the  carotid  l)y  inserting  a  glass  capillary  drawn 
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from  what  may  be  described  as  a  very  large  test  tube,  that  is, 
sufficiently  large  to  hold  the  maximum  yield  of  the  animal.  After 
defibrination,  the  blood  was  sucked  into  the  well  known  bulb- 
pipette  and  was  thus  kept  in  a  form  insuring  its  sterility  and  very 
convenient  for  use  from  time  to  time  as  the  occasion  demanded. 


Fig.  3. 


'I'his  method,  of  course,  sacrifices  the  animal  and  in  labora- 
tories where  a  constant  fresh  supply  of  blood  is  necessary,  the 
sacrifice  of  an  unavoidably  large  number  of  animals  involves  a 
considerable  expense  and  at  times  troul)lc  in  securing  them.     To 
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avoid  this  item  and  disagreeable  feature  we  have  for  some  time 
tised  the  heart  puncture  with  excellent  results  in  every  respect. 
Accordingly,  we  have  combined  the  heart  puncture  with  the  ex- 
cellent Pasteur  bulb-pipette  in  the  following  way : 

The  glass  tubing  is  drawn  out  in  the  ordinary  way  but  is  not 
sealed  in  the  middle  as  is  the  usual  method  to  secure  two  pipettes, 
but  at  one  end  so  that  a  single  pipette  of  double  capillary  length 
is  the  result.  Further,  the  sealing  is  done  at  such  a  point  as  to 
give  an  enlargement  at  the  end  of  the  capillary  sufficient  to  fit 


Fig.  4. 

tightly  within  the  rubber  attachment  of  the  needle.  The  bulb  is 
now  blown  and  the  capillary  is  bent  first  near  the  bulb  at  a  right 
angle  and  again  at  its  middle  at  an  angle  as  shown  in  the  illustration 
(fig.  4).  The  sealed  tip  is  scratched  with  a  file  and  broken  off; 
this  open  end  is  sterilized  in  the  flame  and  the  previously  steril- 
ized rubber  and  needle  is  attached.  Then  5  c.c.  of  sterile  sodium 
citrate  is  drawn  through  the  needle  into  the  bulb,  heart  puncture 
is  done  and  about  50  c.c.  of  blood  drawn  in  and  mixed  with  the 
citrate  in  the  bulb.  The  capillary  is  then  sealed  at  the  ])oint  where 
it  is  bent  upon  itself  as  indicated  by  the  arrow  in  the  illustration. 
thus  giving  finally  the  ordinary  bulb-pipette  with  blood  ready 
for  use. 
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Discussion: 

Dr.  Pappexheimer  :  The  only  possible  disadvantage  which  occurs  to  me 
is  the  possibility  of  breaking  the  arm  at  the  place  where  it  is  fused  to  the 
main  stem.  Does  not  that  sometimes  happen  when  forcing  the  needle  through 
a  thick  skin? 

Dr.  T.wlor:  At  first  when  we  made  the  apparatus  it  did  break  on  sterili- 
zation about  the  joint  but  this  was  due  to  not  subsequently  putting  them  in 
an  annealing  oven;  but  if  this  is  done  they  stand  sterilization  perfectly. 
When  inserting  the  needle  the  capillary  arm  is  held  and  the  force  applied  there 
instead  of  upon  the  test  tube  so  that  no  strain  is  put  upon  the  joint.  We 
have  never  had  anj-  such  experience  as  breaking  the  tube  on  account  of  a 
difficult  skin. 


GIAXT-CELL  TU^IOR  OF  FEMUR 

DR.  O.  S.   HILLMAX 
(Pathological  Laboratory,  Post-Graduate  Medical  School  and  Hospital) 

Giant-cell  tumors,  speaking  generally,  are  fairly  common, 
occurring  in  the  form  of  both  sarcomata  and  epithelial  new 
growths.  The  origin  of  the  giant  cells  and  their  mode  of  forma- 
tion is  a  question  of  interest  in  such  tumors,  as  our  conception  of 
their  histopatholog}'  is  influenced  to  a  certain  extent  by  the  sig- 
nificance which  we  attach  to  these  large  cells. 

There  are  a  few  well-defined  varieties  of  sarcoma  in  which 
the  giant  cells  are  due  to  the  rapid  division  of  the  tumor  cells 
composing  the  growth,  with  the  resultant  formation  of  multiple 
mitoses  and  multilol^ulated  nuclei.  Giant  cells  of  this  type  are 
not  infrequently  seen  in  rapidly  growing  fibrosarcomata,  particu- 
larly those  arising  from  the  periosteum  and  aponeuroses.  These 
large  multinucleated  cells  are  not  necessarily  a  prominent  feature 
of  this  kind  of  tumor,  and  do  not  constitute  the  type  usually 
spoken  of  as  giant  cell  sarcoma.  Giant  cells  originating  in  the 
way  above  mentioned  may  be  regarded  as  true  tumor  giant  cells. 
and  are  to  be  distinguished  from  so-called  foreign  body  giant 
cells  which  are  formed  under  a  great  variety  of  conditions,  par- 
ticularly in  reparative  processes  of  bone. 

The  term  giant-cell  sarcoma   (for  it  is  in  sarcoma  that  the 
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usage  of  this  descriptive  phrase  finds  its  greatest  vogue)  is  ap- 
pHed  to  those  lesions  arising  from  mesoblastic  tissue  in  various 
parts  of  the  body,  but  especiahy  from  bone.  In  the  extremities 
of  the  long  bones  there  occurs  a  type  of  growth  which  presumably 
develops  in  the  marrow^  or  cancellous  tissue,  and  which  results  in 
the  formation  of  a  fusiform  swelling,  with  disintegration  and 
resorption  of  the  trabecular  and  cortical  bony  framework.  This, 
lesion  is  frequently  spoken  of  as  a  medullary  or  myelogenous 
giant  cell  sarcoma.  The  specimen  shown  here  is,  I  believe,  one 
in  which  we  are  accustomed  to  make  this  microscopic  diagnosis. 

The  clinical  history  of  the  case  is  briefly  as  follows :  Alale, 
white,  age  63  years.  Family  history  negati\e.  Four  years  pre- 
vious to  operation  (which  was  performed  in  October,  1913),  he 
injured  his  right  knee;  he  felt  immediate  pain  and  noticed  a  swell- 
ing. He  was  confined  to  bed  for  two  weeks,  during  which  time 
the  swelling  was  aspirated  and  a  tablespoon ful  of  tarry  fluid  re- 
moved. Two  months  following  the  injury  an  X-ray  picture  was 
taken  and  showed  patchy  rarefaction  and  irregularity  in  contour 
of  the  lower  extremity  of  the  femur.  Three  months  after  injury 
he  resumed  his  occupation  as  a  packer  and  shipper  of  china.  He 
remained  well  until  two  years  prior  to  the  operation,  when  he  fell 
a  distance  of  12  feet  from  the  top  of  a  lumber  pile,  injuring  the 
same  knee,  and  limped  thereafter.  In  December,  19 12,  he  was 
compelled  to  give  up  work  (M1  account  of  disability  and  pain — 
standing  or  walking.  In  May,  1913,  the  knee  was  aspirated  and 
a  small  amount  of  blood  was  removed.  From  this  time  on  motion 
in  the  joint  was  absent. 

Physical  exaniinafion  in  .August.  1913,  revealed  the  following 
condition:  Lower  third  of  right  thigh  and  knee-joint  enlarged. 

Mkasurkmf.nt.s. 

Inches. 

Kiglit  knee  17 

Left  knee   I3V^ 

Right  thigh    (middle)    161/2 

Left  thigh   (middle)    15 

Veins  dilated  over  affected  area;  slight  redness  and  heat. 
Wassermann  reaction  was  negative.  General  arteriosclerosis 
present. 
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The  X-ray  diagnosis  at  this  time  was  central  sarcoma  of  lower 
end  of  femur. 

The  patient  was  operated  upon  and  a  vertical  incision  six 
inches  long  was  made  over  the  anterior  surface  of  the  lower  third 


I''iG.  I.     Lower  c'ikI  of  [(.■imtr  split  o|)en  loiij^itiulinally,  showing  position  of  lesion. 


of  the  thigh.  The  lesion  came  into  \ie\v  immediately  upon  cut- 
ting tln-ougli  the  edematous  soft  ])arts.  The  anterior  cortical 
l)ony  wall  of  the  lower  extremit}'  of  the   femiu"  was  destroyed 
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over  ail  area  the  size  of  a  goose  egg.  The  mass  presenting  was 
very  hemorrhagic,  reddish-brown  in  color,  quite  friable,  but  firm 
in  consistency;  the  anterior  surface  was  suK^oth,  and  was  even 
with,  but  did  not  bulge  through  the  opening  in  the  bone. 

Owing  to  the  patient's  enfeebled  condition  and  the  evident 
poor  vitality  of  the  edematous  soft  parts  surrounding  the  lesion, 
amputation  of  the  thigh  through  its  upper  third  was  performed; 

Examination  of  the  gross  specimen  which  was  brought  to  the 
laboratory  in  a  comparatively  fresh  condition  revealed  the  fol- 
lowing appearance :  The  lesion  is  located  in  the  lower  end  of  the 
femur  and  for  the  most  part  in  the  condyles.  It  measures  ap- 
proximately 8X7  cm.  in  the  vertical  and  transverse  diameter, 
respectively.  On  splitting  the  specimen  open  longitudinally  (fig. 
i),  it  is  seen  that  the  lesion  is  rather  sharply  circumscribed.  It 
is  limited  below  only  by  the  articular  cartilages  of  the  condyles ; 
posteriori}-  it  abuts  against  the  fatty  tissue  of  the  popliteal 
space,  the  posterior  surface  of  the  femur  being  eroded  in  this 
region  over  a  distance  of  about  7  cm.  Above,  the  lesion  is  fairly 
well  marked  off  from  the  medulla  of  the  shaft.  On  the  outside, 
the  bone  is  eroded  and  the  tumor  mass  is  limited  by  the  stretched- 
out  muscle  layers,  and  also  by  a  connective  tissue  membrane  con- 
tinuous with  the  muscle  sheaths.  On  the  inside  it  is  limited  by 
muscle  and  ])y  the  thin  l)on}'  wall  of  the  excavated  internal  con- 
dyle. There  is  no  extension  of  the  process  into  the  knee-joint. 
The  cut  surface  of  the  growth  shows  a  color  varying  from  a  red- 
dish-black (areas  of  hemorrhage)  to  a  brownish-gray  and  a  pale 
yellow.  It  looks  very  much  like  organizing  blood  clot.  The  bone 
marrow  above  the  lesion  is  yellow  in  color,  soft  and  edematous. 
I'Vagments  of  the  main  mass  when  shelled  out  of  the  bony  cavity 
are  firm  l)ul  friable.  These  separated  ])ieces  contain  many  small 
softened  areas.  Abcnit  the  periphery  of  the  mass,  thin  layers  and 
spicules  of  soft  yellowish-red  bone  are  seen  in  contact  with  the 
bony  cavity,  which  is  rough,  eroded  and  deeply  hemorrhagic. 

Microscopic  examination  shows  that  the  bulk  of  the  growth  is 
made  up  of  highl\-  \ascular  tissue  resembling  granulation  tissue. 
Thrtnighout  are  found  many  multinucleated  giant  cells  which  are 
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located  for  the  most  part  in  lacunae  some  of  which  are  formed 
apparently  from  dilated  blood  spaces.  Giant  cells  are  seen  con- 
taining as  many  as  40-50  nuclei,  while  others  contain  only  2  or  3. 
Most  of  the  giant  cells  show  an  abundant  cytoplasm  which  takes 
the  acid  stains  deeply,  and  which  shows  a  reticulated  or  vacuo- 
lated appearance  in  several  of  the  cells.  Small  fat  globules  are 
detected  in  and  about  the  cytoplasm  of  many  of  the  giant  cells; 
fat  is  also  scattered  elsewhere  throughout  the  growth.  The 
intervening  supporting  stroma  is  made  up  largely  of  fibroblasts 
with  a  small  sprinkling  of  polygonal  cells.  Between  the  fibro- 
blasts are  seen  many  collagen  fibrils  demonstrable  with  aniline  blue 
connective  tissue  stain.  Sections  of  the  better  preserved  portions 
stained  with  phosphotungstic  acid  hematoxylin  show  fibroglia 
fibrils  coming  off  from  the  fibroblasts.  Alitotic  figures  are  very 
rare  in  the  stroma  cells.  A  great  deal  of  the  growth  is  necrotic, 
particularly  about  the  hemorrhagic  areas.  Bone  is  not  found  in 
the  central  portion  of  the  mass,  but  about  the  periphery  where  the 
mass  comes  in  contact  with  the  bony  shell  evidences  of  disintegra- 
tion of  the  osseous  tissue  are  seen,  together  with  small  foci  of 
hemorrhage,  proliferation  of  fibroblasts  and  endothelial  cells,  and 
lymphocytic  infiltration,  particularly  in  the  medullarv  spaces. 

The  giant  cells  conform  to  the  characteristics  of  foreign  body 
giant  cells  found  so  frequently  in  l^one  lesions  of  this  t3'pe,  and 
are  in  all  probability  formed,  as  Alallory  has  suggested,  from 
endcjthelial  leucocytes  which  have  become  fused  together  about 
some  material,  such  as  lime  salts  or  the  products  of  cell  distin- 
tegration.  If  viewed  in  this  light  they  may  be  considered  as 
scavengers  whose  function  it  is  to  remove  the  foreign  substance 
about  which  they  form. 

The  microscopic  picture  strongly  suggests  a  reparati\e  process 
in  response  to  some  injurious  agent. 

REMARK.S 

It  has  been  maintained  for  some  time  that  trauma  plays  an 
important  part  in  starting  bone  lesions  of  this  type.  Injury  to 
the  fine  trabecular  structure  of  a  bone  may  cause  rupture   of 
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the  delicate  blood  sinuses  resulting  in  hemorrhage  and  pressure 
necrosis.  The  hemorrhage  and  necrotic  tissue  cells  attract  endo- 
thelial cells  as  phagocytes,  which  fuse  to  form  the  giant  cells ;  the 
fibrin  present  probably  stimulates  a  fibroblastic  proliferation. 
The  process,  once  started  in  this  way,  goes  on,  and  in  the  course 
of  its  de\-elopment,  the  bony  structure  is  disintegrated  and  re- 
placed by  this  primitive  type  of  granulation-like  tissue.  It  is  not 
proven  that  such  is  the  actual  manner  in  w^hich  the  pathologic 
changes  have  occurred  in  this  or  similar  cases,  but  a  consideration 
of  the  histokjgy  and  histopathology  involved,  suggests  that  the 
lesion  could  be  l^rought  about  in  this  way. 

If  such  a  conception  is  tenable,  it  would  suggest  that  here  we 
are  not  necessarily  dealing  with  a  true  neoplasm,  but  rather  with 
a  low  grade  inflammatory  reaction  (in  the  strict  pathologic  sense 
of  the  term)  to  some  injury. 

Inasmuch  as  the  growth  shows  a  tendency  to  continuous 
erosion  and  resorption  of  the  bony  framework,  with  a  steady  in- 
crease in  size,  and  also  particularly  on  account  of  the  widespread 
giant  cell  formation,  it  is  generally  classified  as  a  sarcoma. 

The  importance  of  diagnosis  in  lesions  of  this  kind  is  evident, 
as  the  treatment  will  vary  according  to  our  conception  of  the 
pathologic  process. 

{Lantern  slides  were  sliozvn.  illustrating  the  important  pathological  and 
clinical  features  of  the  case.) 

Discussion: 

Dr.  L.ambkrt:  I  was  interested  in  what  Dr.  Hillman  had  to  say  about  the 
two  types  of  giant  cells  found  in  tumors,  the  true  tumor  giant  cell  and  the 
foreign  body  giant  cell.  I  can  hardly  agree  with  his  statement  that  the  pres- 
ence of  mitoses  is  one  of  the  distinguishing  features  of  the  former  type.  It 
has  been  my  experience  to  observe  very  rarely  mitotic  figures  in  giant  cells 
of  either  type. 

I  would  also  like  to  express  my  disagreement  with  the  idea  of  the  stimu- 
lating action  of  fibrin  on  the  growth  of  connective  tissue.  Certainly  in  the 
ordinary  pneumonic  consolidation  of  the  lung  we  have  an  instance  where 
there  is  an  enormous  outpouring  of  fil)rin  wliich  is  only  exceptionally  fol- 
lowed by  connective  tissue  overgrowth. 

Dr.  Pappenheimer  :  In  regard  to  Dr.  Hillman's  interpretation  of  the 
giant  cells  in  this  tumor  as  foreign  body  giant  cells,  I  wish  to  ask  what  rela- 
tion he  believes  them  to  bear  to  the  multinuclear  osteoclasts,  and  also  what 
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direct  histological  evidence  there  is  that  they  are  foreign  body  giant  cells; 
whether  they  contain  calcareous  or  cellular  inclusions,  and  whether  they 
arrange  themselves  about  inert  particles  after  the  fashion  of  foreign  body 
giant  cells  elsewhere? 

Dr.  Hillman  :  It  is  oftentimes  difficult  to  demonstrate  the  differential 
points  which  are  maintained  for  the  distinction  between  these  two  types  of 
giant  cells.  This  depends  to  a  certain  extent  upon  the  character  of  the  tissue 
— whether  it  is  freshly  fixed  or  otherwise.  I  have  seen  true  tumor  giant  cells 
to  best  advantage  in  a  rapidly  growing  fibrosarcoma,  and  if  a  tumor  of  this 
kind  should  be  growing  in  or  about  bone,  foreign  body  giant  cells  are  also 
to  be  found  occasionally.  In  the  tumor  giant  cells,  the  nuclei  are  not  gener- 
ally as  numerous  and  the  cytoplasm  is  not  as  deeply  stained  and  abundant  as 
is  the  case  in  the  typical  foreign  body  giant  cell.  The  evidence  of  nuclear 
mitoses  is,  as  I  have  observed  in  some  of  Dr.  Mallory's  sections,  an  important 
distinguishing  feature.  As  Dr.  Lambert  has  mentioned,  it  is  quite  true  that 
we  do  not  see  multiple  mitoses  in  typical  large  giant  cells  so  very  often;  the 
other  type  of  cell  is  more  common. 

In  regard  to  the  relationship  between  osteoclasts  and  giant  cells,  some 
pathologists  are  of  the  opinion  that  the  osteoclasts  are  foreign  body  giant 
cells  formed  by  the  fusion  of  endothelial  leucocytes  for  the  purpose  of  bone 
disintegration. 

In  many  foreign  body  giant  cells  there  can  be  demonstrated  substances 
of  various  kinds,  such  as  cholesterin  and  fat  crystals,  lime  salts,  products  of 
cell  disintegration,  etc.  In  the  specimen  which  I  have  presented,  the  prin- 
cipal attraction  to  endothelial  cells  seems  to  be  fat,  as  the  giant  cells  are 
seen  to  contain  fat  droplets  in  considerable  number  within  the  cytoplasm  of 
the  cells.  This  is  especially  noticed  where  the  giant  cells  are  the  most 
numerous,  viz.,  about  the  necrotic  areas,  which  are  filled  with  fat,  as  demon- 
strated with  Scharlach,  R.,  in  frozen  sections. 

In  connection  with  fibrin  as  a  stimulant  to  connective  tissue  proliferation, 
what  I  had  in  mind  was  not  so  much  the  abundant  fibrin  production  as  seen 
in  lobar  pneumonia  which  undergoes  resolution  when  the  patient  recovers, 
but  rather  those  cases  in  which  resolution  is  delayed,  and  where  the  fibrin 
is  not  completely  digested  by  the  leucocytes.  In  such  lungs,  organization  of 
the  fibrin  may  be  seen.  In  the  sections  of  this  giant  cell  tumor,  which  have 
been  stained  with  aniline  blue  connective  tissue  stain  and  with  phosphotungstic 
acid,  collagen  and  fibroglia  fibrils  can  be  detected  throughout  the  areas  of 
fibroblastic  proliferation,  in  the  immediate  neighborhood  of  the  fibrin. 


HEMORRHAGIC    INFLAMMATION    OF    THE    SMALL 

INTESTINE  WITH  ULCERATION  AND 

PERITONITIS 

A.    R.    LAMB,    M.D.^ 

(from  the  Department  of  Pathology  of  the  Presbyterian  Hospital) 

The  case  was  that  of  a  woman  i)atient.  38  years  old.  She  had 
previously  been  healthy.  Two  days  before  admission  to  the 
hospital  she  developed  marked  abdominal  pain,  without  rigidity. 
An  exploratory  laj)arotomy  was  performed  and  an  early  peri- 
tonitis was  found  without  any  apparent  causative  factor.  The 
appendix  was  removed ;  it  proved  to  be  normal.  The  patient  went 
into  shock  after  operation  and  died  a  few  hours  later.  Smears 
from  the  peritoneal  exudate  showed  a  few  Gram  positive  diplo- 
cocci,  which  were  culturally  identified  as  pneumococci.  The  lungs 
were  extremely  oedematous  with  a  few  areas  of  consolidation. 
A  diphtheroid  bacillus  in  considerable  numbers  was  found  in  the 
lungs  and  also  in  sections  taken  from  the  intestine.  This  organ- 
ism was  isolated  but  lost  in  the  subsequent  transplantation.  The 
pneumococcus  was  recovered  and  identified.  Throughout  the 
greater  portion  of  the  ileum  there  were  numerous  hemorrhages 
in  the  mucous  membrane.  They  appeared  almost  like  thrombi 
and  some  of  them  have  begun  to  show  superficial  ulceration.  On 
the  serous  surface  there  was  considerable  ecchymosis.  The  speci- 
mens have  begun  to  lose  their  brilliancy  of  color,  but  when  they 
were  first  removed  the  hemorrhagic  areas  were  bright  red.  One 
finds  very  fresh  localized  hemorrhages  for  the  most  part,  without 
intlammatory  reaction  and  situated  within  the  mucosa.  In  some 
places  they  have  torn  through  the  muscularis  mucosa  and  in  some 
places,  also,  there  is  a  loss  of  the  overlying  epithelium  and  an 


^  This  communication  was  presented   for   Dr.   Lanih  hy   Dr.  A.   M.   Pap- 
pcnhcimcr. 
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early  inflammatory  reaction.  Throughout  the  epithelhum  a  large 
number  of  diphtheroid  bacilli  are  found  but  these  are  not  espe- 
cially abundant  in  the  region  of  the  hemorrhages. 

This  case  therefore  presents  an  unusual  type  of  intestinal  in- 
flammation of  obscure  etiolog5^  Dr.  Lamlj  does  not  feel  that  the 
diphtheroid  bacilli  were  necessarily  essential  to  the  production  of 
the  lesion;  they  may  have  been  secondary  invaders. 

Discussion: 

Dr.  Norris  :  Where  did  the  pneumococci  come  from? 

Dr.  Pappenheimer:  They  came  from  the  peritoneal  exudate. 

Dr.  Norris  :  It  is  curious  how  you  do  get  capillary  thrombi  in  cases  of 
infection.  It  is  not  clear  why  you  should  get  capillary  hemorrhages  or 
petechial  eruptions  or  emboli  in  the  submucosa.  I  saw  a  case  four  months 
ago  at  Bellevue.  A  staphylococcus  was  found.  The  hemorrhages  were  quite 
similar  to  this  one  and  were  found  in  large  numbers.  Why  they  should  in 
some  cases  involve  the  intestinal  mucosa  is  not  known. 

Dr.  Pappenheimer  :  The  lesions  in  this  case  are  not  true  thrombi,  but 
simple  hemorrhages. 


congenital  variations  in  the  peritoneal 

relations  of  the  ascending  colon, 

c.t:cum  and  teraiinal  ileum 

S.    C.    HARVEY,    M.D. 

(I- ram   the  Department  of  Pathology  of  the  College  of  Physicians  and 

Surgeons) 

In  the  last  five  years  increasing  attention  has  been  directed  to 
certain  signs  and  symptoms  in  the  right  side  of  the  abdomen 
which  have  l)een  usually  interpreted  as  indicative  of  chronic 
appendicitis.  Such  conditions  are  the  "  c;ecum  mobile"  of 
Wilms  (i).  the  ileal  band  of  Lane  (2)  and  the  "membranous 
[jericolitis  "  of  Jackson  (3).  The  data  as  regards  frequency  of 
occurrence  of  these  conditions  has  been  in  great  part  derived 
from  instances  seen  at  operation.  Likewise  the  etiology  of  the 
adhesions  about  the  colon  and  ileum  has  been  dependent  upon 
this  source  of  information  and  in  consequence  there  has  arisen 
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two  theories  as  to  their  origin.  The  one,  as  represented  by 
Pilcher  (4),  Gerster  (5)  and  others,  regards  them  as  formed  by 
a  previous  subacute  inflammation,  the  other,  as  supported  by  C. 
H.  Alayo  (6),  Fhnt  (7),  Reid  (8)  and  others,  asserts  them  to  be 
but  developmental  defects.  The  examination  of  foetuses,  notably 
by  Flint,  has  given  greater  weight  to  the  later  hypothesis. 

In  order  to  obtain  a  larger  amount  of  data  bearing  npcjn  the 
frequency  of  occurrence  of  these  almormalities  and  their  mode  of 
origin.  105  children  varying  in  age  from  birth  to  three  years  and 
seven  months  were  examined  post  mortem  at  the  New  York 
Foundling  Hospital.  Of  these  43  were  in  the  first  two  months 
of  life,  28  between  three  and  seven  months  of  age  and  24.  seven, 
months  old  or  over. 

The  conditions  looked  for  were :  abnormal  mobility  and  posi- 
tion of  the  Ccccum.  undue  de\-elopment  of  the  cysto-colic  fold, 
abnormal  omental  attachments,  pericolic  membranes,  pericsecal 
membranes,  appendicular  membranes,  and  Lane's  band.  The 
frequency  of  occurrence  was  as  follows : 

Number  Found.  Per  Cent. 

Csecal  displacement   32  30 

Cysto-colic  fold   20  ig 

Omental  attachments    10  9 

Pericolic   membranes    17  16 

PericJEcal  meml)ranes   13  12 

Appendicular  membranes    8  8 

Lane's  bands   9  9 

Of  these  abnormalities  15,  or  14  per  cent.,  were  sufficient  to 
cause  some  angulation  or  kinking  of  the  ccjlon,  appendix  or  ileum. 
The  variations  in  the  position  of  the  caecum  as  well  as  of  the 
cysto-colic  fold  were  of  the  same  frequency  in  those  under  three 
months  as  in  those  over  this  age.  The  membranous  structures, 
however,  seemed  rather  to  decrease  with  the  age.  and  this  was 
especially  true  of  Fane's  band.  As  regards  sex,  abnormalities  in 
the  position  of  the  cecum  were  more  frequent  in  the  female  and 
this  was  also  true  of  Lane's  band.  On  the  other  hand,  the  re- 
maining membranes  were  slightly  more  prevalent  in  the  male. 

From  a  consideration  of  the  above  data  one  must  conclude 
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that  these  peritoneal  abnormahties  about  the  ileum  and  the  ascend- 
ing colon  are  of  frequent  occurrence  and  are  developmental  in 
origin. 
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Discussion: 
Dr.  Hillman  :  We  have  had  between  50  and  60  autopsies  on  infants  and 
young  children  at  the  Post-Graduate  Hospital  during  the  past  two  years  and 
I  have  been  looking  for  adventitious  peritoneal  bands  and  have  found  in 
probably  one  third  of  the  cases  membranes  which  in  the  adult  would  be 
classified  as  abnormal  peritoneal  structures.  Looking  at  the  problem  from 
the  point  of  view  of  both  anatomy  and  pathology,  it  would  seem  that  in  these 
very  young  children  such  a  comparatively  high  percentage  of  cases  in  which 
these  membranes  are  found  would  rather  suggest  that  the  affair  is  of  a  devel- 
opmental character,  and  not  inflammatory,  as  there  are  no  other  evidences 
of  inflammation  in  the  peritoneal  cavity.  Pericolic  membranes.  Lane's  bands, 
or  membranes  about  the  hepatic  flexure  and  elsewhere  are  often  accom- 
panied, in  these  children,  by  extremely  lax  mesenteric  attachments,  so  that 
you  have  a  loose  mesocolon  running  from  the  caecum  right  around  to  the 
rectum.  In  cases  where  the  child  has  been  marasmic  we  have  noticed  that 
this  redundant  condition  of  the  mesocolon  is  marked.  Whether  the  adventi- 
tious membranes  are  related  to  the  laxity  of  the  peritoneal  ligaments  I  do 
not  know,  but  it  has  struck  me  that  these  bands  are  of  a  developmental  rather 
tlian  of  an  inflammatory  type. 


FURTHER  OBSERWVTIONS  OF  THE  THOMPSON- 

^IcFADDEN  PELLAGRA  COMMISSION  UPON 

THE  EPIDE^IIOLOGY  OF  PELLAGRA 

J.  F.  SILER,  M.D.,  P.  E.  GARRISON,  M.D.,  W.  J.  MACNEAE,  M.D. 
(From  the  Xczv  York  Post-Gradnaic  Medical  School  and  Hospital) 

ABSTRACT 

Pellagra  is  a  very  definite  pathologic  entity  characterized  by 
typical  lesions  on  the  skin,  by  gastro-intestinal  derangement  and 
by  disturbance  of  the  nervous  system.  This  disease  is  already 
very  prevalent  throughout  the  Southern  United  States,  and  cases 
have  been  observed  occasionally  in  nearly  every  state  in  the 
Union.  In  Spartanburg  County,  South  Carolina-,  we  have  been 
able  to  gather  data  concerning  al)out  800  cases,  the  majority  of 
which  ha\'e  originated  in  the  last  three  years. 

In  Spartanljurg  County  pellagra  attacks  all  classes  of  the 
population  Imt  more  especially  the  women  and  children  li\ing  in 
the  cotton  mill  \-illages.  Pellagra  morbidity  in  males  between 
the  ages  of  15  and  45  is  very  low. 

A  statistical  study  of  the  food  used  in  six  of  these  mill  \"il- 
lages,  including  a1)out  5.000  persons,  failed  to  reveal  an)-  con- 
sistent relationship  between  the  use  of  any  particular  food  and 
the  occurrence  oi  pellagra.  A  somewhat  similar  statistical  study 
of  the  location  of  domicile  of  old  cases  of  pellagra  in  relation  to 
domicile  of  the  remaining  population  in  these  mill  villages  has 
shown  that  new  cases  of  pellagra  developed  almost  exclusively  in 
pers(jns  living  in  the  same  house  with  such  antecedent  cases  or 
next  door  to  them.  In  other  words  the  disease  spread  from  a 
preceding  or  antecedent  case  as  a  center,  a  phenomenon  which 
can  be,  in  our  opinion,  satisfactorih-  explained  only  b}-  assuming 
that  pellagra  is  an  infectious  di.sea.se.  .\pparently  it  is  not  readily 
transmitted  to  an)'  considerable  distance. 
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So  far  as  we  have  observed  in  our  field  studies,  pellagra 
spreads  most  readily  in  communities  using  unscreened  surface 
privies.  In  those  portions  of  the  city  of  Spartanburg  equipped 
with  a  water  carriage  system  of  sewage  disposal,  new  cases  of 
pellagra  were  few,  and  in  two  mill  villages,  completely  equipped 
with  water  carriage  sewer  systems,  it  was  impossible  to  find  cases 
of  pellagra  which  had  certainly  originated  there.  Individuals 
suffering  from  pellagra  contracted  elsewhere  were  not  lacking  in 
these  communities. 

{Lantern  slides  zvere  shown,  illustrating  tlie  clinical  manifestations  of  the 
disease  and  the  results  of  the  investigations  of  the  Commission  as  to  the 
etiology  of  the  condition.) 


STUDY  OF  FER^IENT  INHIBITING  SUBSTANCES  IN 
TUBERCULOUS  CASEATED  MATERIAL 

J.    W.    JOBLING,   M.D.,   AND   W.    F.    PETERSEN,   M.D. 

{From   the  Department  of  Pathology,  College  of  Pliysicians  and  Surgeons, 
Columbia  Uniz'ersity) 

Caseation  in  tuberculosis  is  a  form  of  coagulation  necrosis  in 
which  the  dead  tissues  rarely  undergo  autolysis,  except  as  a  result 
of  secondary  infection.  Syphilis  is  the  only  infectious  disease 
presenting  a  similar  condition.  In  other  instances  of  coagulation 
necrosis  the  dead  tissues  are  soon  removed  by  means  of  autolysis 
and  phagocytosis.  It  appears,  then,  that  substances  having  the 
property  of  i)re\enting  autolysis  must  be  present  in  syphilitic  and 
tuberculous  tissues.  This  view  is  confirmed  by  the  work  of 
Schmoll  and  Auclair. 

In  the  course  of  some  work  on  ferments  and  ferment  inhibit- 
ing substances,  we  observed  that  sodium  soaps  of  the  unsaturated 
fatty  acids  inhibit  the  action  of  trypsin  and  leucoprotease ;  that 
the  acti\'ity  of  the  soaps  as  ferment  inhil)iting  agents  is  dependent 
upon  iIk'  degree  of  unsaturation  of  the  fatt)'  acids;  and  that 
saturation  of  the  acid  with  iodine  causes  a  loss  of  this  property. 
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The  soaps  of  the  unsaturated  fatty  acids  tested  do  not  have  this 
influence  on  ferments. 

These  results  led  us  to  study  the  influence  of  the  ether-soluble 
substances  of  tubercle  bacilli  on  proteolysis.  It  has  been  shown 
by  numerous  investigators  that  the  ether-soluble  substances  con- 
stitute 25-35  P^r  cent,  by  weight  of  the  bacilli,  and  of  these  ex- 
tracts about  17  per  cent,  are  composed  of  fatty  acids.  This  study 
demonstrated  that  tubercle  bacilli  contain  unsaturated  fatty  acids 
which,  when  saponified,  have  the  property  of  inhibiting  the  action 
of  trypsin  and  leucoprotease.  According  to  their  iodine  value 
these  soaps  are  more  active  than  those  tested  previously  and  are 
dependent  for  their  activity  on  the  presence  of  unsaturated  carbon 
bonds.  Saturation  of  the  soaps  with  iodine  destroys  their  in- 
hibiting action. 

The  above  results  led  us  to  study  tuberculous  caseous  material 
to  find  out  if  ferments  and  ferment  inhibiting  substances  were 
present.  The  caseous  material  used  in  the  study  was  obtained 
from  tuberculous  lymph  glands  and  from  several  cases  of  rapidly 
progressing  caseous  pneumonia.  In  the  experiments  trypsin  was 
used  as  the  ferment  and  casein  as  the  substrate.  After  the  final 
incubation,  the  mixtures  were  made  definitely  acid  with  a  solu- 
tion composed  of  lo  per  cent,  acetic  acid  and  20  per  cent,  sodium 
chloride.  The  tubes  were  then  placed  in  Ixjiling  water  5-10 
minutes  to  coagulate  the  protein,  and  the  contents  afterwards 
filtered  through  kaolin.  The  total  incoagulable  nitrogen  was  de- 
termined according  to  the  method  recommended  by  Folin. 

CASEOUS   LYMPH   GLANDS 

The  caseous  matter  was  spread  in  thin  layers  on  glass  plates 
and  dried  at  temperatures  below  45°  C.  After  being  dried  the 
material  was  ground  in  a  mortar  to  a  fine  powder.  The  material 
was  examined  to  find  out  if  ferments  and  ferment-inhibiting  sub- 
stances were  present  and  also  for  evidences  of  autolysis.  To  de- 
termine the  extent  of  autolysis,  a  flask  containing  50  c.c.  of  the 
emulsion  was  placed  in  the  incubator  and  left  there  five  days. 
Every  day  5  c.c.  were  rcmoxed  and  the  amount  of  incoagulable 
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nitrogen  was  determined.  The  incoagulable  nitrogen  obtained  in 
5  c.c.  of  the  emulsion  on  the  fifth  day  was  practically  the  same  as 
that  obtained  on  the  first  day.  The  freshly  prepared  emulsion 
was  neutral  in  reaction,  but  became  slightly  acid  after  the  second 
day,  thus  favoring  the  action  of  ferments  active  in  a  neutral 
medium  and  those  active  in  acid  medium.  The  results  of  this 
experiment  indicate  that  ferments  are  not  present  in  caseous 
material  or  that  their  activity  is  suppressed. 

We  obtained  somewhat  different  results  in  a  similar  experi- 
ment conducted  with  caseous  material  from  a  lymph  gland  which 
had  become  secondarily  infected.  Autolysis  occurred  to  a  more 
marked  degree  in  an  alkaline  reaction  but  was  much  more  active 
in  an  acid  reaction. 

The  lack  of  autolysis  in  the  uninfected  caseous  material  might 
have  been  due  to  the  presence  of  soaps,  and  we  therefore  at- 
tempted to  rule  out  this  factor.  Two  methods  were  used  to 
determine  the  presence  of  undestroyed  ferments.  In  the  first,  the 
whole  emulsion  was  treated  with  an  excess  of  alcohol  to  which  a 
small  amount  of  hydrochloric  acid  had  been  added.  Treated 
in  this  manner  the  ferments  and  protein  were  precipitated,  and 
the  fatty  acids  liberated  by  the  hydrochloric  acid  were  made 
soluble  in  the  acid  alcohol.  The  precipitate  was  then  washed  with 
alcohol  and  ether,  and  dried.  The  powder  thus  obtained  was 
made  into  an  emulsion  with  water,  a  portion  made  acid  and 
ancjther  alkaline,  and  placed  in  the  incubator  for  several  days. 
The  presence  of  ferments  would  have  been  shown  by  the  degree 
of  autolysis  that  occurred.  In  the  second  method,  the  emulsion 
was  first  incubated  twenty-four  hours  in  an  alkaline  solution  in 
order  to  get  the  ferments  and  soaps  into  solution.  It  was  then 
centrifuged  and  the  supernatant  fluid  treated  as  was  the  whole 
emulsion.  Jn  this  instance  the  i)owder  was  made  into  an  emul- 
sion and  tested  against  casein.  In  neither  case  were  we  able  to 
demonstrate  the  presence  of  ferments. 

We  believe  the  results  of  these  experiments  justify  us  in  con- 
cluding that  undestroyed  ferments  are  rarely  present  in  caseous 
lymph  glands  which  ha\'e  not  become  secondarily  infected.  Since 
prarticallv  all  cells  contain  intracellular  fcrnicnls,  we  must  assume 
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that  substances  were  present  which  prexented  autolysis.  Our 
previous  work  indicated  that  these  substances  were  probably 
soaps,  therefore  our  next  experiments  were  planned  to  determine 
if  this  were  the  case.  A  fresh  i  per  cent,  emulsion  was  prepared 
and  kept  at  room  temperature  for  several  hours.  During  this 
period  it  was  shaken  frequently.  It  was  then  centrifuged  until 
it  became  clear.  The  supernatant  fluid  was  now  removed,  made 
strongly  alkaline  with  sodium  hydrate  and  the  flask  containing  it 
placed  in  boiling  water  for  several  minutes.  The  fatty  acids  were 
then  liberated  with  hydrochloric  acid,  taken  up  in  ether  and  re- 
saponified.  The  last  step  was  repeated  in  order  to  free  the  soaps 
from  unsaponifiable  matter.  The  soaps  were  then  tested  for  their 
enzyme  inhibiting  action.  They  were  mixed  in  various  dilutions 
with  trypsin  and  placed  in  the  incubator  at  37°  C.  for  thirty 
minutes.  The  ca.sein  was  then  added  and  the  mixture  placed  in 
the  incu1)ator  again  for  al^out  two  hours.  After  the  final  incuba- 
tion the  total  incoagulable  nitrogen  was  determined  according  to 
Folin's  method.  It  was  found  that  3  c.c.  of  the  emulsion,  repre- 
senting the  soap  contained  in  0.03  gm.  of  caseous  matter,  was 
sufficient  to  inhibit  the  action  of  the  ferment.  In  the  tube  con- 
taining 2  c.c.  the  digestion  was  only  25  per  cent,  of  that  obtained 
in  the  control  tube  containing  no  soaps. 

The  results  obtained  with  the  caseous  material  taken  from  a 
lymph  gland  which  had  become  secondarily  infected  differ  from 
tho.se  just  described.  Similar  experiments  were  conducted  with 
this  material,  which  was  semi-fluid  in  consistence,  and  ferments 
active  in  alkaline  and  acid  reactions  were  demonstrated.  While 
autolysis  occurred  in  both  acid  and  alkaline  reactions,  it  was  more 
marked  in  the  acid  reaction,  indicating  that  soaps  were  still  pres- 
ent. With  this  possibility  in  mind  we  decided  to  study  the  in- 
fluence of  iodine  on  the  whole  emulsion  to  see  if  it  would  accel- 
erate autolysis.  We  have  already  shown  that  treating  the  soaps 
of  the  unsaturated  fatty  acids  with  iodine  destroys  their  ferment 
inhibiting  action,  and  it  is  therefore  of  interest  to  determine  if 
similar  results  can  l)e  obtained  with  the  native  mixtures  of  pro- 
tein and  soaps. 

The  emulsion  was  divided  into  two  portions,  one  of  which 
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was  used  as  a  control.  To  the  other  was  added  a  mixture  of 
iodine  and  iodide  of  potassium.  After  standing  for  several 
hours,  the  excess  of  iodine  was  remo^•ed  by  repeated  extractions 
with  chloroform.  A  third  flask  containing  the  washed  precipi- 
tate was  also  used.    To  each  of  these  flasks  trypsin  was  added. 

The  results  of  this  experiment  show  that  in  the  flask  contain- 
ing the  unstriated  emulsion,  soaps  were  not  present  in  sufficient 
quantity  to  inhibit  the  action  of  the  trypsin,  but  that  digestion  in 
a  similar  fraction  treated  with  iodine  was  as  great  at  the  end  of 
twenty- four  hours  as  that  obtained  in  the  first  flask  after  ninety- 
six  hours.  In  the  third  flask  the  soaps  had  evidently  been  re- 
moved to  a  large  extent,  though  digestion  in  the  last  seventy-two 
hours  was  not  equal  to  that  observed  in  the  iodized  fraction. 

Experiments  similar  to  those  which  have  been  described  were 
conducted  with  material  from  the  lungs  of  caseous  pneumonia. 
It  was  found  that  ferments  active  in  alkaline  and  acid  media  were 
present  in  the  freshly  prepared  emulsion,  but  that  the  soaps  in- 
hibited the  action  of  those  active  in  an  alkaline  reaction.  These 
ferments  became  active  only  after  the  soaps  had  been  removed. 
Soaps  were  present  in  small  amounts,  but  when  isolated  they  were 
active  as  anti-enzymes.  Iodine  was  effective  here  also  in  destroy- 
ing the  action  of  the  soap. 

In  addition  to  the  extractives  of  the  tubercle  l)acilli  which  we 
have  l)een  discussing,  lipoids  derived  from  dead  cells  are  also 
present  in  caseous  matter.  Neumann  and  others  state  that  an 
alkaline  solution  of  lecithin  inhibits  tryptic  activity,  but  Kurt 
Meyer  using  a  i  per  cent,  solution  was  unable  to  confirm  these 
observations. 

In  view  of  the  uncertainty  of  the  action  of  the  lipoids  we 
made  a  few  experiments  to  see  what  influence  they  would  have 
on  enz}-me  activity.  For  these  experiments  lecithin,  cuorin  and 
cholesterin  were  used.  The  solutions  were  prepared  by  mixing 
I  gm.  of  the  lipoid  with  lOO  c.c.  of  a  i  per  cent,  solution  of  an 
inactive  preparation  of  sodium  oleate.  This  sodium  oleate  prepa- 
ration was  one  in  which  the  acid  had  l)ecome  saturated,  thereby 
rendering  it  inactive  as  an  inhil)iting  agent.  By  suspending  the 
lipoids  in  an  inactive  soap  solution  we  hoped  to  duplicate  the 
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physical  condition  present  in  the  control  containing  the  soap  pre- 
pared from  tubercle  bacilli. 

In  addition  to  the  preparations  mentioned  above,  there  was 
also  tested  in  this  experiment  a  soap  prepared  by  saponifying  the 
acetone  insoluble  fraction  of  the  extractives  of  the  tubercle  bacilli. 
This  soap  is  apparently  much  less  active  than  that  prepared  from 
the  acetone  soluble  fraction. 

All  the  lipoids  when  tested  in  this  manner  appear  to  have  some 
inhibiting  action,  particularly  the  lecithin  which  is  most  active. 
This  experiment  indicates  that  lipoids  in  the  tissues,  particularly 
in  the  presence  of  soaps,  may  aid  in  preventing  autolysis,  but  their 
actix'ity  is  much  less  than  that  demonstrated  for  the  soaps. 

DISCUSSION 

A\'e  believe  that  we  are  now  in  a  position  to  understand  more 
clearly  the  processes  leading  to  caseation  in  tuberculosis.  With 
the  lodging  of  the  bacilli  there  is  death  of  some  of  the  cells  due  to 
the  action  of  the  toxins,  and  a  proliferation  of  the  neighboring 
cells.  Under  other  conditions  the  death  of  a  small  number  of 
cells  would  be  followed  at  once  by  their  removal,  either  through 
the  action  of  phagocytes  or  by  autolysis ;  but  here  the  phagocytes 
are  absent,  and  the  action  of  the  enzymes  is  prevented  by  the  pres- 
ence of  the  soaps  of  the  unsaturated  fatty  acids  derived  from  the 
tubercle  bacilli.  The  anemia  caused  by  the  occlusion  of  the  blood 
vessels  plays  an  important  part,  as  the  lack  of  fluid  prevents  the 
dilution  and  subsequent  absorption  of  the  inhibiting  substances. 
As  the  local  process  spreads  slowly,  the  reaction  at  the  periphery 
of  the  area  prexents  the  entrance  of  fluids,  and  thus  the  caseous 
area  gradualh'  increases  in  size  as  the  bacilli  invade  and  cause  the 
death  of  the  surrounding  tissues. 

In  conditions  such  as  those  present  in  caseous  pneumonia, 
there  is  primarily  an  exudate  composed  of  desquamated  cells, 
leucocytes  and  fibrin,  which  soon  become  caseous.  Before  casea- 
tion is  complete  in  the  zone  of  gelatinous  pneumonia,  there  is  not 
the  anemia  due  to  occlusion  of  vessels  that  is  seen  in  the  more 
chronic  processes,  and  we  must  conclude  that  the  presence  of 
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caseation  is  due  to  substances  inhiljiting  the  action  of  the  ferments 
present  in  the  inflammatory  exudate.  An  important  factor  in  the 
acute  process  under  discussion  is  the  immense  numl^er  of  bacilH 
present.  Under  these  conditions  it  is  not  dil^cult  to  imagine  a 
corresponding  increase  in  the  amount  of  inhibiting  substances,  an 
increase  sufficient  to  neutrahze  the  ferments  hberated  by  the  dis- 
integration of  leucocytes  and  other  cells.  Caseous  areas  may  per- 
sist for  a  long  time  without  undergoing"  al)sorption.  The  rapid 
softening  of  these  areas  subsequently  to  secondary  infections  is 
probably  due  not  only  to  the  entrance  of  fresh  ferments  but  also 
to  the  fluid  accompan}'ing  these  conditions,  the  fluid  acting  as  a 
diluent,  and  aiding  the  removal  of  the  inhibiting  substances. 
Soaps  if  present  must  exist  in  very  minute  quantities  in  the  bacilli. 
They  are  probably  formed  from  the  neutral  fat  of  the  bacilli. 
The  lipases  hydrolize  the  fats,  and  the  acids  are  then  saponified. 
Klotz  and  Bergell  have  demonstrated  the  presence  of  lipases  in 
tuberculous  pus  and  lymphocytes,  while  Wells  and  Corper  found 
the  ferment  present  in  the  tubercle  bacilli. 

According  to  Sata  most  of  the  fat  present  in  caseous  matter 
is  found  around  the  periphery  of  the  area.  This  may  be  due  to 
either  a  wandering  in  from  the  outside  or,  more  probably,  to 
synthesis  from  the  fatty  acids  lil)erated  during  the  disintegration 
of  the  cells  and  of  the  tubercle  Ijacilli.  Our  experiments  indicate 
that  soaps  of  the  unsaturated  fatty  acids  obtained  from  tubercle 
bacilli  are  the  active  agents  in  preventing  autolysis,  and  the  identi- 
fication of  these  acids  will  probably  aid  in  determining  the  origin 
of  the  neutral  fat  found  in  caseous  areas. 

In  our  work  on  the  ferment  inhibiting  substances  present  in 
tubercle  ])acilli  we  found  that  iodine  combined  with  the  unsatu- 
rated fatty  acids  olitained  from  the  bacilli  and  neutralized  their 
ferment  inhibiting  pro])erties.  We  also  emphasized  the  impor- 
tance of  this  obserxation  in  connection  with  a  specific  chemo- 
therapeutic  agent  for  tuberculosis.  In  our  present  work  we  have 
shown  that  iodine  exerts  a  similar  action  on  the  ferment  inhibit- 
ing substances  ])resent  in  caseous  matter.  Thus  the  iodine  may 
serve  anotlier  ])m-pose  by  aiding  in  bringing  alxuit  solution  and 
al)sor])tioii  of  the  caseous  matter,  and  eN])osing  the  bacilli,  which 


FERMENT    IXIIIBITING    SUBSTANCES  03 

are  otherwise  more  or  less  inaccessible,  to  the  influence  of  the 
therapeutic  agent. 

It  is  a  well  known  clinical  observation  that  iodides  cause 
tubercle  bacilli  to  appear  in  the  sputum  of  patients  with  pulmonary 
tuberculosis,  though  they  were  previously  absent.  This  phenom- 
enon is  probabl}-  due  to  the  neutralization  of  the  action  of  the  fer- 
ment inhibiting  substances  l)y  the  iodine.  Subsequent  to  this  neu: 
tralization,  ferment  action  ensues,  \vith  liberation  of  the  bacilli 
and  their  appearance  in  the  sputum. 

The  autolysis  that  occurs  in  the  center  of  large  anemic  infarcts 
and  the  lack  of  autolysis  at  the  periphery  can  be  explained  in  the 
same  manner.  .\t  the  periphery  of  the  infarct  the  fatty  acids 
which  are  liberated  following  death  of  the  cells  are  saponified  by 
the  alkalies  i)resent  in  the  tissues  and  by  those  coming  from  the 
surrounding  fluids.  The  soaps  thus  formed  inhibit  proteolysis 
until  the  phagocytes,  in\ading  the  periphery,  open  up  channels 
through  which  sufficient  fluid  can  enter  to  wash  out  or  dilute  the 
soaps  so  that  autolysis  can  proceed.  The  phagocytes  of  course 
also  take  part  in  the  removal  of  the  dead  tissues.  In  the  center  of 
the  infarct  the  alkalies  are  soon  used  up  and  the  tissues  then  be- 
come acid  in  reaction  on  account  of  the  excess  of  fatty  acids. 
Wiener  found  that  autolytic  enzymes  act  best  in  an  acid  medium, 
and  this  is  to  be  expected  since  soaps  are  inactive  as  inhibiting 
agents  under  these  conditions. 

CONCLUSIONS 

(i)  Caseous  matter  obtained  from  h-mph  glands  wliicli  ha\e 
not  become  secondarily  infected  contains  substances  which  inhi])it 
enzyme  activity.  These  substances  consist  chiefly  of  soaps  of  the 
unsaturated  fatty  acids. 

(2)  The  inhibiting  substances  are  present  in  rclatixol)- smaller 
amounts  when  the  caseous  matter  has  l)ecome  secondaril}'  infected. 
This  is  probably  due  to  the  dilution  and  washing  out  of  the  soaps. 

(3)  I-'erments  are  either  entirely  absent  or  ])resent  in  very 
small  amounts,  unless  the  caseous  matter  has  become  secondarily 
infected. 
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(4)  Caseous  material  from  the  lungs  contains  smaller  amounts 
of  the  inhibiting  substances.  This  may  be  due  to  the  acuteness  of 
the  process,  not  permitting  an  accumulation  of  the  soaps,  or  to 
binding  of  the  soaps  with  the  ferments. 

(5)  Ferments  are  present  in  caseous  pneumonia.  In  the 
whole  emulsion  the  ferments  are  less  active  in  an  alkaline  than  in 
an  acid  reaction;  but  removal  of  the  soaps  shows  that  those  active 
in  an  alkaline  reaction  are  also  present  in  considerable  amounts. 

(6)  The  previous  treatment  with  iodine  of  caseous  matter 
from  both  lymph  glands  and  lungs  increases  the  action  of  the 
trypsin. 

Discussion : 

Dr.  Norris  :  I  would  merely  like  to  remind  the  Society  of  the  classical 
experiments  along  similar  lines  about  ten  or  twelve  years  ago.  Dr.  Prudden 
showed  that  tracheal  inoculation  of  tubercle  bacilli  produced  a  cheesy  tuber- 
culosis without  suppuration.  The  suppuration  or  cavity  formation  occurred 
only  when  the  trachea  was  subsequently  inoculated  with  pyogenic  cocci.  Dr. 
Jobling's  experiments  have  revealed  to  us  the  more  intimate  details  of  these 
complicated  processes. 
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Dr.  a.  AI.  Pappenheimer,  President 
REPORT  OF  A  CASE  OF  PERIARTERITIS   NODOSA 

A.   R.   LAMB,   M.D. 
(Pathological  Laboratory,   Presbyterian   Hospital) 

Last  year  I  reported  briefly  to  the  Society  a  case  of  peri- 
arteritis nodo-sa  and  showed  the  microscopic  lesions  of  the  dis- 
ease. As  there  were  no  macroscopic  nodules  in  that  case  the 
organs  were  not  shown. 

During  the  past  month  we  have  been  fortunate  enough  to  see 
a  second  case  of  this  rare  disease  at  the  Presbyterian  Hospital 
and  in  this  instance  it  is  possible  to  show  the  gross  lesions  as  well 
as  the  microscopic. 

The  patient,  a  young  girl  ten  years  old.  was  admitted  to  the 
surgical  side  of  the  hospital  January  i8.  1914,  with  a  history  of 
having  been  taken  ill  nine  days  previously  with  sudden  severe 
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pain  in  the  epigastrium.  Five  years  previously  she  had  had  a 
less  severe  similar  attack.  Until  admission  to  the  hospital  the 
pain  continued  intermittently  and  was  associated  with  vomiting, 
fever  headache  and  sore  throat.  On  admission  she  seemed  acutely 
ill.  The  throat  was  quite  red.  The  abdomen  was  distentded  and 
showed  general  resistance  but  no  true  rigidity.  It  was  tender 
over  all.  While  not  perfectly  typical,  the  diagnosis  of  appendi- 
citis was  considered  probable,  especially  in  view  of  a  leucocyte 
count  of  33.100  with  93  per  cent,  of  polymorphonuclear  leuco- 
cytes and  a  temperature  of  102.6". 

An  operation  was  accordingly  performed  soon  after  admis- 
sion. The  peritoneum  was  found  perfectly  normal.  The  appen- 
dix was  removed  and  found  to  show  no  gross  change.  Explora- 
tion disclosed  no  cause  for  the  symptoms. 

Following  the  operation  she  continued  to  run  a  temperature 
between  102'  and  103^  and  showed  signs  of  inflammation  with 
fluid  in  various  joints  so  that  it  was  thought  for  a  time  that  she 
was  suffering  from  acute  rheumatic  fever.  The  abdomen  con- 
tinued distended  but  was  not  tender.  The  urine  showed  a  trace 
of  albumin,  a  few  casts  and  she  developed  a  little  oedema.  Leu- 
cocytes continued  high. 

On  January  28  she  was  transferred  to  the  medical  side  where 
it  was  thought  that  she  was  suttering  from  sepsis  following  a 
streptococcus  sore  throat,  or  that  she  had  had  an  undiscovered 
scarlet  fever  with  a  subsequent  nephritis.  On  the  medical  side 
she  had  a  temperature  varying  between  99^  and  103.2°,  a  pulse 
of  between  74  and  120.  There  was  constantly  a  marked  leuco- 
cytosis,  the  highest  being  66.000  with  95  per  cent,  of  polymorpho- 
nuclears. Three  blood  cultures  were  sterile,  one  of  these  l)eing 
l)lated  in  ascitic  glucose  agar.  The  urine  was  generally  dimin- 
ished in  quantity  and  showed  a  trace  of  albumin  and  casts. 
There  was  a  slight  (edema.  For  a  time  she  seemed  improved 
except  for  a  recurrence  of  the  paroxysmal  abdominal  pain  and 
tenderness.  She  died  quite  unexpectedly  on  February  14.  appar- 
ently from  cardiac  failure. 

The  autopsy  was  performed  two  and  a  half  hours  after  death 
The  body  was  strikingly  pale  and  there  was  a  suggestion  of  pufh- 
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ness  about  the  face  and  slight  oedema  of  the  lower  extremities. 
There  were  no  subcutaneous  nodules.  The  abdomen  contained 
about  300  c.c.  of  clear  fluid.  The  peritoneum  was  smooth  and 
glistening  except  for  a  few  small  shreds  of  fibrin  over  the  small 
intestine.  There  was  a  slight  excess  of  fluid  in  the  pericardium 
and  about  loo  c.c.  in  each  pleural  cavity.  The  lungs  appeared 
normal.  The  heart  weighed  320  gm.  The  branches  of  the  coro-- 
nary  arteries  presented  the  remarkable  picture  which  you  can  see 
in  the  gross  specimen.  There  were  numerous,  thickly  placed, 
nodular  thickenings,  some  of  which  showed  small  overlying 
petechial  haemorrhages.  One  or  two  of  the  nodules  were  definite 
aneurysmal  dilatations  filled  with  thrombi.  Scarcely  a  single 
branch  seems  pervious.  Scattered  here  and  there  in  the  heart 
muscles  were  dirt}'  yellow  patches.  The  caxities  and  ^'al\'es  of 
the  heart  showed  no  change.  The  large  vessels  were  normal. 
The  liver  showed  nothing  more  than  some  slight  increase  in  the 
connective  tissue  about  the  portal  vessels.  The  arteries  seemed 
a  little  thickened  in  these  regions  but  no  definite  nodules  could 
be  made  out.  The  kidneys  were  most  unusual.  The  surface  was 
coarsely  irregular,  mottled  red  and  opaque  greyish  yellow  in  color 
with  a  sprinkling  of  small  yellowish  points.  The  raised  portions 
were  red  in  color  and  often  ran  together  in  map-like  patterns, 
apparently  rei)resenting  hcTmorrhagic  infarcts.  On  section,  the 
above  appearance  is  seen  to  extend  into  the  cortex  and  medulla 
and  the  vessels  are  found  to  be  thickened  and  to  show  tin}-  nod- 
ules. The  spleen  weighed  160  gm.  The  other  organs  presented 
nothing  of  interest.  No  gross  nodules  were  found  except  those 
mentioned  on  the  heart  and  kidneys.  Permission  could  not  be 
obtained  for  an  examination  of  the  nerxous  system,  joints,  or 
muscles  of  the  extremities. 

On  microscopical  examination,  the  characteristic  lesions  of 
periarteritis  nodosa  were  found  in  practically  all  the  organs  and 
tissues. 

A  complete  report  of  this  ca.se  with  the  one  shown  last  year 
will  appear  later  in  The  Archives  of  Internal  Medicine. 
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Discussion: 

Dr.  Pappexheijier:  Dr.  Lamb  has  been  fortunate  in  having  the  oppor- 
tunity to  study  two  striking  examples  of  this  rare  disease.  He  came  to  the 
second  case  with  a  prepared  mind,  and  was  able  to  make  a  more  detailed 
bacteriological  study  than  has  heretofore  been  attempted. 


PATHOLOGICAL  FINDINGS   IN   THE  INFECTIOUS 
EAR   DISEASE   OF   RODENTS 

L.    CASAMAJOR,    M.D. 

{Department    of   Pathology,    College    of   Physicians    and    Surgeons, 
Columbia  University) 

Laboratory  workers  and  breeders  of  laboratory  animals  have 
long-  noticed  that  certain  rodents — notably  rabbits,  white  rajs  and 
white  mice — at  titnes  develop  peculiar  symptoms  especially  in 
regard  to  locomotion  and  balance.  These  animals  persistently 
hold  their  heads  turned  to  one  side,  walk  in  a  circle  to  one  or  the 
other  side,  easily  fall  to  one  side  and  have  difficulty  in  regaining 
their  normal  upright  position.  The  condition  seems  to  be  en- 
demic in  most  laboratories  where  many  of  these  animals  are 
kept.     So  far  I  have  not  observed  this  condition  in  guinea-pigs. 

CLINICAL  PICTURE 

The  animal  first  becomes  quiet  and  sluggish  in  movements. 
Later  the  head  is  held  in  a  stiff  position  to  one  side  or  the  other, 
rotated  on  its  long  axis  with  one  ear  held  lower  than  the  other, 
and  usually  the  nose  points  in  the  direction  of  the  lower  ear. 
\\'hen  the  animal  moves,  the  head  position  is  more  marked  and 
he  moves  in  a  circle  of  greater  or  less  diameter  in  the  direction 
to  which  the  head  is  turned,  ^^'hen  the  condition  is  advanced 
the  animal  has  great  difficulty  in  maintaining  its  normal  crouch- 
ing position.  At  the  first  attempt  to  move  the  animal  falls  toward 
the  side  to  which  its  head  points,  and  then  proceeds  to  rotate 
rapidly  in  the  same  direction  around  the  long  axis  of  the  bodv. 
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rolling  across  the  floor  until  stopped  by  some  object.  When  a 
rat  or  mouse  with  this  disease  is  picked  up  by  the  tip  of  the  tail 
he  does  not  remain  still  as  the  normal  animal  does  but  immedi- 
ately starts  to  throw  himself  around  in  the  same  direction  in 
which  he  falls  until  he  is  rapidly  rotating  around  his  tail  at  right 
angles  to  it.  It  is  not  possible  to  say  whether  these  animals  are 
deaf  in  one  ear  or  not.     No  nystagmus  is  observed. 

The  mo\ements  of  these  animals  are  very  similar  to  those  of 
the  dogs  in  which  one  cerebellar  hemisphere  and  the  labyrinthine 
root  on  the  same  side  are  destroyed.  In  these  animals  Thomas 
reports  that  the  head  is  turned  toward  the  side  of  the  lesion  and 
the  rotations  around  the  long  axis  of  the  body  occur  toward  the 
same  side. 

MATERIAL 

Rat.  I.  Duration  of  disease  unknown.  Head  held  rotated 
and  turned  to  the  left.  In  moving  goes  in  a  circle  to  left.  When 
placed  on  back,  he  rotates  around  the  long  body  axis  to  the  left 
three  or  four  times  before  coming  to  rest.  Picked  up  by  tail  he 
turns  to  left. 

Killed  by  chloroform  and  both  ears  and  Ijrain  removed  for 
section.  Brain  stained  Ijy  \\'eigert  Pal  showed  nothing.  Right 
ear  normal.  There  is  pus  in  left  ear,  filling  middle  and  internal 
ear  with  complete  destructions  of  ossicles. 

Rabbit  I.  Duration  two  days.  Symptoms  here  were  refer- 
able to  the  left  side.  Head  turned  and  rotated  to  left.  Falls  to 
left.  Gait  in  a  circle  to  left.  Rotation  around  body  axis  to  left. 
Killed  by  chloroform.  Brain  not  used.  Ears  opened.  Right 
ear  normal.  Left  ear  full  of  thick,  white,  stringy,  almost  gelati- 
nous pus.  Smears  made  of  this  pus  showed  many  Gram-positive 
streptococci  with  some  diplococci  which  appeared  to  be  encapsu- 
lated.— probably  peculiar  forms  of  streptococci. 

Rabbit  II.  S}-mptoms  were  referal)le  to  the  left  side  and 
were  the  same  as  in  rabbit  T.  He  became  progressively  worse, 
head  90°  to  left,  and  at  length  he  was  unable  to  make  the  slightest 
movement  without  immediately  falling  to  the  left  and  rotating 
in  this  direction  around  the  long  bodv  axis  manv  times  until 
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fatigued.  After  two  weeks  he  died.  On  autopsy  the  right  ear 
was  found  to  be  free  while  the  left  was  full  of  the  same  pus  as 
described  above. 

The  brain  stained  according  to  the  Alarchi  method  shows  a 
complete  degeneration  of  the  eighth  nerve  on  the  left  side,  both 
cochlear  and  vestibular  branches  of  the  nerve  being  destroyed. 

Rat  II.  Duration  unknown.  Sympton-:s  were  referable  to 
the  left  side  as  in  the  others.  There  were  no  unusual  symptoms 
during  life  which  distinguished  this  rat  from  the  others  suffer- 
ing from  this  disease.  However  he  did  appear  to  be  sicker  than 
the  others  and  less  capable  of  locomotion  and  maintaining 
balance. 

On  autopsy  an  abscess  was  seen  in  the  left  cerebellar  lobe 
with  some  purulent  exudate  on  the  left  side  of  the  medulla. 
There  was  no  pus  free  in  the  cranial  cavity  nor  were  there  any 
signs  of  perforation  upward  from  the  ear. 

In  examining  sections  of  the  hind  brain  in  this  animal  one 
sees  that  the  entire  region  of  the  left  eighth  nerve  is  included  in 
a  mass  of  exudate  and  necrosis.  The  infection  has  beyond  doubt 
ascended  the  nerve  and  involved  the  dorsal  part  of  the  medulla, 
especially  the  region  occupied  by  the  nucleus  vestibularis  triangu- 
laris. From  this  point  the  process  has  spread  probably  along 
the  restiform  body — into  the  left  lobe  of  the  cerebellum  where 
in  sections  nearer  the  frontal  region  we  see  it  as  a  partly  walled-in 
abscess  which,  at  one  point,  has  broken  through  into  the  fourth 
ventricle,  ^>ry  little  pus  is  to  be  seen  free  in  the  ventricle.  The 
iuN'olvement  of  the  triangular  nucleus  is  well  seen  in  one  section. 
Here  there  is  a  rather  thick  layer  of  necrosis  in  the  floor  of  the 
fourth  \-entricle — on  the  left  side  only — which  stops  abruptly  at 
the  median  raphe. 

DISCUSSION 

The  ])athol()gy  of  the  condition  becomes  clear,  when  we  con- 
sider the  anatomy  of  the  auditory  nerve.  Each  part — cochlear 
or  vestibular — of  the  eighth  nerve  has  the  same  structure  as  the 
spinal  nerves.  Of  the  vestibular  1)ranch.  the  end  organs  are  the 
ciliated  cells  of  the  saccule  and  semi-circular  canals.     The  vestib- 
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ular  ganglion,  or  Scarpa's  ganglion,  lying  on  the  perforated 
plate  at  the  bottom  of  the  internal  auditory  canal  is  the  analogue 
of  the  post  nerve  root  ganglia  of  the  spinal  nerves  containing 
bipolar  cells.  The  vestibular  root  represents  the  posterior  spinal 
roots.  It  enters  the  postero-lateral  part  of  the  medulla  both 
dorsal  and  ventral  to  the  restiform  body  and  the  fibers  termi- 
nate in  the  nucleus  triangularis  descendens  and  Deiter's  nucleus 
and  form  tracts  which  run  down  to  the  cord  and  up  into  the 
cerebellum. 

Of  the  cochlear  branch,  the  cells  of  the  organ  of  Corti  consti- 
tute the  end  organ.  The  spinal  ganglion  lying  in  the  spinal  plate 
contains  the  bipolar  cells.  The  cochlear  root  enters  the  lateral 
surface  of  the  medulla  ventral  to  the  vestibular  root,  forming 
the  corpus  trapezoideus  which  decussates  and  terminates  in  the 
superior  olive  of  the  other  side. 

In  these  animals  we  have  a  purulent  otitis  affecting  all  the 
ear  structures.  Undoubtedly,  the  infection  travels  up  the  nerves 
and  involves  and  destroys  the  two  ganglia.  This  is  followed  by 
degeneration  of  the  nerve  roots  to  their  central  termination.  The 
symptoms  produced  are  thus  attributable  to  the  destruction  of 
both  branches  of  the  eighth  nerve. 

The  cerebellar  abscess  in  Rat  II  represents  only  a  further 
extension  of  the  process,  a  further  ascension  of  the  infection  up 
the  eighth  nerve  roots  to  involve  in  an  abscess  those  portions 
of  the  medulla  and  cerebellum  which  were  rendered  functionally 
inactive  by  the  ascending  degeneration  of  the  nerve  as  seen  in 
Rabbit  II.  It  is  rather  remarkable  that  the  great  cerebellar  de- 
struction and  l)rain  pressure  shown  in  Rat  II  did  not  occasion 
more  severe  symptoms. 

Disctissioit: 

Dr.  Zinsser  :  The  disease  which  Dr.  Casamajor  has  described  is  not  un- 
common among  white  rats.  About  five  years  ago  it  occurred  among  the 
white  rats  we  were  using  at  St.  Luke's  Hospital  and  the  lesions  appearing  in 
the  ears  of  these  rats  corresponded  with  those  which  Dr.  Casamajor  has 
described.  However,  the  bacteriology  of  this  disease  does  not  seem  to  be 
uniform,  since  Dr.  Casamajor  described  finding  a  streptococcus  in  the  pus. 
In  our  cases,  which  Dr.  Echeverria  examined,  there  was  present  a  long  slender 
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bacillus  which,  as  far  as  we  could  determine  its  species,  was  closely  related 
to  the  organism  described  in  books  on  diseases  of  animals  as  the  bacillus 
necrosus. 


TUBERCULOUS  ULCER  OF  VULVA 

D.   S.  D.  JESSUP,  M.D. 
{Pathological   Department,   Sloane   Hospital   For    Women) 

The  specimen  was  removed  by  operation  by  Dr.  Edwin  B. 
Cragin,  through  whose  courtesy  it  is  presented.  The  patient,  a 
married  woman  of  35  years,  came  to  the  Hospital  last  January 
with  a  history  of  no  previous  illness  or  operation.  She  had  two 
children.  She  was  admitted  for  ulceration  of  the  vulva.  This 
had  begun  two  months  previously  with  swelling  of  the  left  labium 
which  broke  and  discharged.  One  month  later  the  right  labium 
became  similarly  affected.  She  had  no  pain,  no  bleeding  from 
ulcer  and  no  cough,  expectoration  or  loss  of  weight. 

Physical  examination  showed  rales  and  prolonged  expiration 
over  right  upper  lobe.  Abdomen  negative.  Liguinal  lymph  nodes 
enlarged.  Over  posterior  part  of  vulva  and  al^out  anus  there 
was  a  large  excavated  ulcer  on  both  lal)ia.  Edges  were  un- 
dermined and  granulations  unhealthy  looking.  Uterus  and  ad- 
nexcC  normal.  Temperature  100°  F.,  pulse  112.  Wassermann 
reaction  was  negative. 

A  section  from  the  edge  of  the  ulcer  excised  for  diagnoses 
showed  tul)ercles  with  areas  of  coagulative  necrosis.  A  fair 
numl)er  of  tubercle  bacilli  could  be  demonstrated  in  the  tissue. 
At  the  o])eration  all  the  ulcerated  areas  were  excised  together 
willi  enough  healthy  tissue  anteriorly  to  the  mons  and  posteriorly 
to  the  anus  to  give  satisfactory  flaps  for  closing  the  denuded 
areas.  During  the  past  six  weeks  the  temperature  has  ranged 
from  100''  in  the  nK)rning  to  102°  or  103°  at  night,  and  the 
signs  in  the  lungs  have  become  more  extensive.  The  wound 
broke  down  in  portions  and  an  attempt  at  fulguration  was  fol- 
lowed ])y  a  severe  chill  and  rise  of  temperature  to  105°. 
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Tuberculosis  in  this  region  seems  rather  uncommon.  Dr. 
Cragin  said  that  he  had  seen  the  condition  before.  Howard 
Kelly  in  his  gynecolog}^  describes  a  case  of  tuberculosis  of  the 
vestibule  and  says  that  it  is  a  rare  affection  of  the  external  geni- 
tals.- Allbutt's  Gynecology  gives  references  to  a  half  dozen  cases. 
All  these  observers  consider  it  a  secondary  condition  and  usually 
associated  with  phthisis  pulmonalis.  We  believe  that  in  this  case . 
the  involvement  of  the  vulva  was  secondary  to  the  lung  condition. 


A   CASE  OF  INFLUENZAL  AND   TUBERCULOUS 
MENINGITIS 

H.  K.  FABER,  M.D. 
{Babies  Hospital) 

Tuberculous  meningitis  with  a  secondary  meningeal  infection 
appears  to  be  a  rare  event.  Paisseau  and  Tixier  reviewing  the 
subject  in  1909  collected  nine  cases  from  the  literature  and 
reported  one  of  their  own,  the  complicating  organisms  men- 
tioned being  B.  coU,  meningococcus,  M.  fcfragcniis  and  an  un- 
classified Gram-negative  diplococcus.  Guinon  and  Grenet,  and 
Duperie  report  secondary  infections  with  meningococcus,  and  the 
autopsy  records  of  The  Babies'  Hospital  show  one  case  each  of 
pneumococcus  and  of  streptococcus  infection  complicating  menin- 
geal tuberculosis.  Meningitis  in  which  the  influenza  bacillus  is 
associated  with  another  pathogenic  organism  occasionally  occurs. 
Staphylococcus,  streptococcus,  pneumococcus  and,  in  one  case, 
meningococcus  have  been  found  in  such  cases. 

In  tuberculous  lungs  the  influenza  bacillus  is  not  at  all  un- 
common. It  is  mentioned  by  Petrushky  as  a  particularly  severe 
form  of  secondary  infection  and  has  been  found  l)y  se\"eral  in- 
vestigators. It  has  been  grown  from  tuberculous  lungs  22  times 
in  The  Babies'  Hospital. 

The  coincidence  of  influenzal  and  tuljcrculous  meningitis  has 
not  hitherto  been  described. 
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CASE  REPORT 

S.  S.,  male,  Italian,  five  months  old.  Admitted  to  The  Babies' 
Hospital,  February  3,  19 14,  for  convulsions.  The  mother  has 
had  a  cough  for  the  last  two  months.  Two  weeks  ago  the  baby 
was  weaned.  Since  then  he  has  not  thri\'ed,  but  has  had  no  other 
untoward  symptoms  until  the  night  of  January  31,  when  he  had 
a  general  convulsion  lasting  three  to  five  minutes,  following 
which  the  head  became  retracted  and  has  remained  so  since.  The 
next  day  he  had  seven  convulsions,  the  following  day  ten,  and 
the  next  day.  on  which  he  was  admitted,  he  had  one  more.  He 
has  been  restless  and  irritable,  and  has  slept  little.  There  has 
been  no  vomiting. 

Physical  Examination.  A  poorly  nourished  infant  who 
looks  acutely  ill.  He  is  irritable.  The  i^eck  is  stiff,  and  the  head 
retracted. 

Head.     Fontanelle  bulges  very  slightly,  but  is  not  tense. 

Chest.  A  few  coarse  rales  were  heard  behind  the  angles 
of  the  right  scapula.  (Later,  signs  of  consolidation  were  found 
in  the  upper  left  lobe). 

Abdomen.  The  liver  and  spleen  are  felt  just  below  the  costal 
margin. 

Lymph  glands.  A  few  palpable  nodes  in  neck,  axilLx  and 
groin. 

Extrcniitics.  Legs  slightly  spastic  and  semiflexed.  There  is 
no  Kernig. 

Reflexes.     Knee  jerks  exaggerated. 

The  tul^erculin  skin  test  next  day  was  strongly  positive.  The 
blood  showed  19,000  leucocytes,  2)7  per  cent,  polynuclear  and  Gt, 
per  cent,  lymphocytes.  18  c.c.  of  clear  cerebro-spinal  fluid  re- 
moved at  this  time  (February  4)  showed  145  cells  per  c.mm., 
92  per  cent,  of  which  were  lymphocytes.  The  pressure  was 
normal.  The  next  day  another  specimen  was  obtained  and  was 
seen  to  contain  some  small  Gram-negative  bacilli.  A  culture  on 
])lo()(l  agar  was  unfortunatelx-  overgrown  with  Sfaphxloeoeeus 
albiis,  and  in  view  of  the  character  of  the  fluid  and  the  positive 
Von  Pirquet  no  further  attem])t  at  ciflture  was  made.     A  blood 
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culture  was  made  and  showed  a  very  heavy  growth  of  the  influ- 
enza bacilkis,  also  unfortunately  contaminated.  On  February  6 
a  choroidal  tubercle  was  found  in  the  right  fundus.  On  Feb- 
ruary 14  tubercle  Ijacilli  were  found  in  the  spinal  fluid,  which  still 
remained  clear.  45  c.c.  under  pressure  were  removed.  There 
were  375  cells  per  c.mm.  and  these  were  practically  all  lympho- 
cytes. The  case  was  thus  proved  to  be  one  of  tuberculous  menin- 
gitis and  the  finding  of  other  organisms  was  regarded  as 
accidental. 

On  February  17,  the  influenza  bacillus  was  found  in  a  culture 
from  the  bronchial  secretion. 

From  the  time  of  admission  to  that  of  death  (February  18) 
the  patient  was  in  opisthotonos  and  had  many  general  convulsions. 
No  unilateral  symptoms  were  noted. 

AUTOPSY 

The  important  autopsy  findings  were :  Caseous  tuberculosis 
of  the  left  bronchial  lymph-nodes  (one  of  these  nodes  led  to 
caseous  areas  ending  in  a  large  cavity  under  the  pleura  anteriorly) 
and  a  disseminated  miliary  tuberculosis  involving  practically  all 
the  viscera.  The  pia  everywhere  on  the  surface  of  the  cerebrum, 
cerebellum,  pons  and  medulla  was  studded  with  small  miliary 
tubercles.  In  the  interpeduncular  space  and  over  the  pons  and 
medulla  was  a  fairly  abundant  fibrino-purulent  exudate.  The 
sulci  over  the  left  cortex  were  filled  with  a  yellowish  gray  pus. 
This  was  most  abundant  over  the  frontal  and  anterior  parietal 
regions  but  extended  almost  to  the  posterior  pole  and  also  to  the 
inferior  surface  along  the  Sylvian  fissure.  The  ventricles  were 
normal  and  contained  clear  fluid  under  normal  pressure.  There 
was  some  yellowish  pus  in  the  right  middle  ear. 

Smears  from  the  meningeal  pus  showed  influenza  bacilli 
which  were  also  seen,  together  with  pneumococci,  in  the  smear 
from  the  right  ear.  Cultures  from  the  pus  on  the  left  cortex  gave 
a  pure  growth  of  B.  inflitcn,Z(C.  Injected  intravenously  into  a 
guinea-pig  and  a  rabbit  it  killed  both  in  twenty-four  hours,  and 
was  recovered  from  their  blood.     Cultures  from  small  areas  of 
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broncho-pneumonia  near  the  cavity  in  the  left  hmg  showed  a  pure 
growth  of  B.  infucnzcc. 

DISCUSSION 

Certain  unusual  features  of  this  case  may  be  pointed  out.  The 
predominance  of  lymphocytes  in  the  blood  and  spinal  fluid  is 
unusual  in  a  case  of  influenzal  meningitis.  The  extreme  spas- 
ticity and  frequent  general  convulsions  over  a  long  period  are 
both  unusual  in  tuberculous  meningitis. 

The  temperature  curve  was  also  unusual  for  tuberculous  men- 
ingitis. The  temperature  two  weeks  before  death  rose  to  104° 
and  105°,  and  pursued  an  intermittent  course  bearing  close  resem- 
blance to  that  often  seen  in  our  cases  of  respiratory  influenza.  In 
fact  it  may  be  assumed,  in  view  of  the  positive  sputum  culture, 
that  the  character  of  the  fever  was  due  to  the  influenza  bacillus. 

The  purulent  infection  was  evidently  recent  and  it  may  be  that 
it  had  developed  after  the  last  lumbar  puncture  which  was  four 
days  before  death.  If  this  was  the  case  we  must  assume  that  the 
Pfeiffer's  bacilli,  circulating  in  the  blood  two  weeks  before  death, 
had  not  as  yet  attacked  the  cortical  pia  and  did  so  only  as  a 

terminal  event. 

Discussion: 

Dr.  Pappenheimer  :  I  should  like  to  ask  if  Dr.  Faber  has  observed  any- 
thing characteristic  about  the  color  of  the  exudate  in  influenzal  infection 
which  gives  one  a  hint  as  to  its  etiology. 

Dr.  Faber:  The  color  is  not  characteristic.  There  is  not  the  greenish 
color  seen  in  the  pneumococcus  lesions. 


A    SBIPLE    METHOD    OF    INDUCING    SPIROCH^Tx\ 
PALLIDA  TO  GRO\\'  IN  FLUID   MEDIA 

H.  ZINSSER,  M.D.,  AXD  J.   G.   HOPKINS.   M.D. 

(Department  of  Bacteriology,  College  of  Physicians  and  Surgeons, 
Columbia   University) 

The  method  which  I  wish  to  describe  is  presented  to  the 
Society  because  Dr.  Hopkins  and  I  have  found  it  useful  and  we 
trust  it  may  prove  equally  so  to  others  who  are  working  with  the 
Spirochccta  pallida.  It  represents,  in  sul^stance,  an  adaptation  of 
the  Noguchi  technique.  Wt  employ  "  U  "  tubes,  which  are  easily 
made  in  the  laboratory,  of  large  glass  tubing,  plugged  and  steril- 
ized in  the  usual  wa}'.  \\'hcn  we  transfer  strains  of  Spirochccta 
pallida  we  run  into  these  tubes  a  very  small  amovmt  of  agar- 
ascitic  fluid  mixture,  just  enough  to  fill  the  bridge  which  connects 
the  two  arms  of  the  "  U."  We  then  put  a  piece  of  sterile  rabbit's 
kidney  or  rat  kidney  (we  have  found  rat  tissue  quite  useful  for 
pallida  cultivation)  into  each  arm  of  the  tube,  pushing  it  down 
until  it  rests  upon  the  hardened  agar  in  the  connecting  arm.  We 
then  inoculate  with  sp.  pallida  on  one  side  only  and  into  the 
inoculated  arm  pour  agar  mixed  with  ascitic  fluid  in  the  usual 
way.  After  the  agar  has  hardened  throughout,  we  pour  a  mix- 
ture of  about  half  and  half  ascitic  fluid  and  sterile  salt  solution 
into  the  other  arm,  seal  both  sides  with  a  little  sterile  albolene  and 
incubate.  The  spirochreta  grow  through  from  the  agar  arm  to 
the  ascitic  fluid  arm  appearing  about  the  tissue  into  the  fluid 
medium  sometimes  as  early  as  the  fifth  day.  The  growth  of  the 
spirochcTta  on  the  fluid  side  is  usually  quite  profuse.  So  far 
however  we  have  not  1)een  able  to  purify  cultures  by  this  method. 
We  hope  that  the  method  will  prove  useful  for  this  purpose;  it 
seems  to  be  only  a  cpiestion  of  transplanting  at  a  time  before  the 
1)acteria  have  come  through.  In  the  cultures  we  have  examined 
early  so  far.  on  the  fifth  day,  the  spirochc'eta  on  the  fluid  side 
have  been  more  i)rofuse  than  bacteria. 
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OBSERVATIONS    ON    PRECIPITIN    FORMATION    BY 
BOILED    PROTEINS 

H.   ZINSSER,   M.D.,  AND  Z.   OSTENBERG,  A.M. 

{Department  of  Bacteriology,  College  of  Physicians  and  Surgeons, 
Columbia   University) 

The  study  of  the  effects  of  heating  upon  various  antigens 
was  carried  out  in  connection  with  the  aggkitinins  and  typhoid 
bacilh  by  Joos,  Eisenberg  and  Volk.  Kraus  and  Joachim,  and 
Scheller.  Without  going  into  the  details  of  these  rather  comph- 
cated  investigations  we  may  summarize  the  results  by  saying  that 
the  immunization  of  an  animal  w^ith  typhoid  bacilli  heated  above 
62°  C.  produces  an  immune  serum  which,  as  Paltauf  has  ex- 
pressed it,  is  "  umfjinglicher  "  than  one  which  is  produced  with 
the  living  organisms.  By  this  is  meant  particularly  the  fact  that 
the  immune  serum  produced  with  living  bacilli  will  agglutinate 
highly  the  living  organisms  but  will  have  a  relatively  weaker 
action  upon  heated  cultures.  The  sera  of  animals  immunized 
with  bacilli  heated  to  60°  to  62°  C,  however,  agglutinate  both 
heated  and  unheated  bacteria  ecjually  well.  A  similar  observa- 
tion was  made  by  Kolle  and  Gottschlich  who  advised  the  use  of 
heated  cholera  cultures  for  the  purpose  of  rapidly  producing 
potent  agglutinating  sera. 

The  production  of  precipitins  with  heated  antigens  has  a. 
certain  amount  of  practical  importance,  in  that  the  precipitin 
reaction  is  being  used  extensively  in  meat  inspection,  where  the 
material  which  is  to  be  cxanu'ned  has  often  l)een  heated.  Ober- 
me}'er  and  Pick,^  studying  this  problem,  found  that  the  ])recipitin 
produced  with  unhealed  beef  serum  does  not  react  with  boiled 
beef  serum  1)ut  that  the  sera  of  animals  immunized  with  beef 
serum  which  had  been  boiled  for  a  short  time  ("kurz  aufge- 
kocht")   contained  a  precipitin  which  reacted  not  only  with  the 

1  IVien.  klin.  U'ocli.,  I'joG. 
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native  beef  serum  but  also  with  boiled  serum  and  a  whole  row  of 
split  products  which  ga\'e  no  reaction  to  normal  precipitin.  The 
"  heat-precipitin  "  so  produced,  then,  would  also  fall  into  the  defi- 
nition of  Paltauf  in  being  "  umfanglicher "  than  that  produced 
with  the  unheated  antigen.  ]\[ore  recent  work  by  Schmidt^  seems 
to  show  that  heating  the  serum  protein  to  70"  for  as  long  as  30  to 
60  minutes  influences  its  precipitability  by  "  nati\e  precipitin " 
only  in  so  far  as  it  diminishes  the  delicacy  of  the  reaction  by  10 
to  30  per  cent.,  and  that  heating  to  90^  for  as  long  as  an  hour 
does  not  render  it  entirely  non-precipitable,  so  that  proteins  so 
treated  may  yet  be  detectable  by  ordinary  specific  precipitins  pro- 
duced by  the  injection  of  unheated  serum,  though  the  delicacy  of 
the  reaction  is  lessened.  Boiling,  howexer.  in  Schmidt's  experi- 
ence rendered  the  proteins  non-precipitable  l)y  the  "  native  pre- 
cipitins." Fornet  and  Miiller-  disagree  with  Schmidt  in  this 
particular  in  that  they  believe  that  e\"en  boiled  protein  can  be 
detected  with  native  precipitin  although  the  delicacy  of  the  reac- 
tion is  reduced  by  about  one  tenth.  Schmidt  later  recommended 
the  immunization  of  animals  with  serum  protein  heated  to  70°, 
a  procedure  which  }-ielded  an  antiserum  that  gave  strong^  and 
practically  useful  reactions  with  its  specific  antigen,  even  when 
this  had  been  boiled.  He  later  describes  a  heat-alkali  precipitin 
which  he  ol)tained  by  immunizing  rabbits  with  blood  serum  wdiich 
had  been  heated  for  30  minutes  at  70"  C.  with  the  addition  of 
weak  sodium  hydrate  solution.  This  heat-alkali  precipitin  gave 
specific  reactions  with  homologous  protein  that  had  been  heated 
to  70 "^  to  100'^,  and  even  with  insolubly  coagulated  protein  after 
this  had  been  boiled  with  sodium  hydrate.  This  "heat-alkali 
l)recii)itin  "  did  not  react  with  native  ])rotein.  Fornet  and  -Miiller 
claim  that  precipitin  can  be  produced  in  animals  with  sera  heated 
up  to  86^  C.  but  that  temperatures  alxjve  this  destroy  its  pre- 
cipitin-inducing  properties.  This  is  contrary  to  the  experience 
of  Obermeyer  and  Pick  as  well  as  our  own. 

The  practical  utilization  of  any  of  thc.>^e  methods  must  natur- 


^  Biochem.  Zettsclir..  14.  1908;  Zeitschr.  f.  I  mm.,  vol.  13,  1912. 
^  Zeitschr.  f.  Ilyg.,  vol.  46,  1910. 
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ally  depend  upon  the  specificity  obtained  by  the  precipitins  so 
produced.  In  Obermeyer  and  Pick's  original  investigations  they 
found  that  precipitin  produced  with  heated  serum  is  as  strictly 
specific  as  that  induced  by  native  serum.  This  also  has  been 
the  experience  of  Schmidt.  Fornet  and  Miiller,  on  the  other 
hand,  report  that  the  precipitins  produced  by  them  with  heated 
muscle  protein  were  not  as  strictly  specific  as  those  produced  with 
unheated  protein  in  that  the  former  gave  precipitates  not  only 
with  homologous  protein  solutions  but  with  foreign  proteins  in 
moderate  concentration  as  well.  Apparently  for  practical  pur- 
poses the  specificity  of  the  yo""  precipitins  of  Schmidt  is  sufficient, 
with  careful  control,  to  yield  accurate  results  in  the  determination 
of  boiled  protein.  According  to  Fornet  and  IMuller  native  pre- 
cipitin can  be  used  though  with  less  delicacy.  Since  there  is  some 
difference  of  opinion  as  to  the  result  obtained  when  animals  are 
immunized  with  boiled  protein  we  have  carried  out  a  number  of 
tests  which  are  illustrated  in  the  following  protocol. 

TABLE  II 
E.vpcriincnls  on   Cocfo-prccipitin    (March  2j,  1913) 

Cross  Titrations;  dilutions  of  sera  in  salt  solution  boiled  S  minutes; 
precipitated  with  antisera  produced  by  injections  with  similarly  boiled 
material. 

The  readings  here  indicated  were  taken  by  "  ring  "  test  at  the  end  of  30 
minutes  and  on  the  following  morning  by  settling. 
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Note:  These  controls  were  necessitated  by  the  fact  tliat  the  boiled  serum 
suspensions  were  themselves  turbid  and  occasionally  showed  slight  settling  on 
standing. 
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We  have  done  a  large  number  of  experiments  of  this  kind 
with  variable  results,  the  lack  of  specificity  being  unequal  in  indi- 
vidual cases,  and  it  must  be  stated  that,  in  most  cases,  the  strongest 
reactions  were  obtained  when  homologous  antigen  and  antiserum 
were  used.  But  powerful  reactions  were  also  obtained  in  many 
cases  with  boiled  sera  other  than  those  used  for  immunization. 

We  may  summarize  the  results  of  these  experiments  and  of 
other  similar  ones,  as  follows  :  When  animals  are  immunized  with 
boiled  proteins,  precipitins  are  formed  which  react  powerfully 
with  the  homologous  boiled  protein  but  the  specificity  is  to  a  large 
extent  destroyed  in  that  precipitates,  almost  as  powerful,  can  be 
produced  with  boiled  proteins  other  than  those  used  for  immuniza- 
tion. It  is  interesting  to  note  also  that  here  as  in  the  case  of 
normal  precipitins  an  excess  of  antigen  inhibits  the  reaction. 


THE   RENAL   EPITHELIU.M   IN   EXPERIMENTAL 
HYDRONEPHROSIS 

IM.    J.    SITTENFIELD,    M.D. 

(Department  of  Pathology,  College  of  Physicians  and  Surgeons, 
Columbia   University) 

The  gross  and  microscopical  changes  in  the  kidney  following 
abrupt  obstruction  of  the  ureter  have  been  studied  recently  by 
Ponfick,  \\'inkler,  Suzuki,  Boetzel  and  others  and  in  the  two  latter 
papers  the  method  of  vital  staining  has  been  applied  to  determine 
the  changes  in  the  epithelial  cells.  Before  the  a])pearance  of  these 
papers  the  work  to  be  described  was  begun  with  rats,  using  the 
innocuous  trypan  blue  as  the  staining  reagent.  1'his  stains  the 
tissues  in  a  few  hours  and  disappears  after  eight  or  ten  days. 
It  is  preferable  to  the  carmine  used  by  Suzuki  in  that  it  is  not 
poisonous  and  our  experiments  differed  from  those  of  Boetzel. 
who  used  tolidin  blue,  in  that  the  injections  were  made  repeat- 
edly and  long  before  the  death  of  the  animal  while  his  were  made 
only  a  few  hours  ante  mortem. 
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Attention  was  especially  directed  to  the  influence  of  obstruc- 
tion (i)  upon  the  secretion,  (2)  in  dilating  and  distorting  renal 
structures  and  (3)  in  producing  destructive  changes  and  atrophy 
in  the  renal  epithelium.  It  was  thought  that  alterations  in  the 
epithelial  cells  might  be  followed  especially  well  if  the  Altmann's 
stain  and  the  injection  of  trypan  blue  were  used  to  make  distinct 
the  specific  structural  components  of  their  protoplasm.  It  is 
known  that  in  the  normal  kidney  the  trypan  blue  appears  in  the 
protoplasm  of  the  epithelial  cells  of  the  convoluted  tubules  in  fine 
granules.  In  the  proximal  part  of  the  convoluted  tubule  the 
granules  are  dense,  compact,  and  intensely  stained  and  grouped 
about  the  nucleus.  In  the  medial  portion  they  are  less  distinct 
and  less  densely  stained  and  in  the  distal  part  there  is  only  a 
scattered  fine  granular  staining.  The  distribution  of  the  rods  and 
granules  stainable  by  the  Altmann  method  is  well  given  in  Suzuki's 
monograph.  It  is  seen  at  once  that  the  granules  stained  by  trypan 
blue  do  not  correspond  with  those  stained  by  the  Altmann  method 
but  exist  side  by  side  with  them  in  the  same  cell.  It  may  be  that 
were  these  particular  granules  not  stained  with  the  blue  they 
would  show  the  Altmann  stain  and  be  indistinguishable  from  the 
rest,  but  the  combination  of  the  two  stains  shows  at  least  that 
e\'en  if  this  l:)e  so  there  is  a  specialization  among  the  Altmann 
granules  which  allows  some  of  them  to  assume  the  blue  dye.  On 
the  other  hand,  it  is  possible  that  the  blue  stained  granules  are 
quite  distinct  from  the  group  of  Altmann  granules. 

In  these  experiments  the  right  ureter  was  ligated  in  rats  and 
on  the  same  day  and  every  ten  days  afterward,  3  to  5  c.c.  of  a 
I  per  cent,  solution  of  trypan  blue  in  Ringer's  solution  was  in- 
jected subcutaneously.  The  animals  were  killed  after  periods 
ranging  from  forty-eight  hours  to  one  hundred  and  one  days. 
Detailed  protocols  will  be  given  in  a  more  extended  publication 
and  it  may  be  said  here  that  the  obstructed  kidney  cells  steadily, 
becoming  one  third  larger  than  the  ()pi)osite  organ  after  forty- 
eight  hours  and  after  thirty  days  the  size  of  a  large  walnut. 
After  one  hundred  and  one  days  it  appears  as  a  cyst  containing 
as  much  as  36  c.c.  oi  blue  fluid  with  a  transparent  wall  only  yy 
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mm.  thick.  That  secretion  is  possible  even  when  great  dilatation 
of  the  kidney  has  occurred  was  shown  by  the  aspiration  of  the 
fluid  from  the  sac  after  seventeen  days.  In  a  very  short  time 
it  again  became  tightly  distended. 

The  gradual  reduction  of  the  kidney  su])stance  is  evident,  as 
Ponfick  pointed  out,  even  though  the  kidney  becomes  greatly 
enlarged.  Dilatation  of  the  tubules  could  be  observed  in  the 
earlier  days  up  to  the  tenth  or  twelfth  day  but  after  that  they 
appeared  to  collapse  and  many  of  them  assumed  the  form  of 
solid  strands  of  epithelium.  It  is  remarkal)le  that  these  changes 
do  not  affect  all  the  tubules  uniformly  for  dilated  canals  are 
seen  side  by  side  with  normal  or  collapsed  ones.  Nor  is  the 
progression  of  the  change  perfectly  regular,  for  sometimes  more 
extensive  dilatation  is  found  after  a  few  days  than  in  another 
animal  after  a  much  longer  time.  Still  the  general  progress  of 
the  alterations  is  as  described.  From  about  six  days  onward 
wandering  cells  and  fibroblasts  appear  between  the  tubules  and  in 
the  later  stages  the  new  growth  of  conectixe  tissue  becomes  very 
conspicuous. 

The  condition  of  the  Altmann  granules  corresponded  also 
somewhat  irregularl}'  with  the  progress  of  the  lesion,  for  in  even 
the  later  stages  occasional  tubules  can  be  found  in  which  they 
are  still  intact.  After  six  days'  obstruction  some  tubules  are  ob- 
served in  which  the  epithelial  cells  contain  the  blue  stain  in  the 
form  of  droplets  or  as  a  diffuse  staining.  This  is  evidence  of 
their  injury  since  the  normal  cells  store  this  dye  in  the  form  of 
sliar[)ly  stained  granules.  The  proportion  in  which  this  abnormal 
storing  of  the  dye  and  staining  occurs,  increases  with  the  age  of 
the  lesion  and  in  the  very  late  stages  no  cell  shows  clear  cut 
granules  but  only  diffuse  staining  and  droplet  formation.  Since 
the  blue  is  absorbed  from  e\en  the  diseased  cells  after  about  ten 
days  and  excreted  by  the  other  kidney  the  method  of  continuous 
injection  is  not  open  to  the  objection  that  the  blue  found  in 
diseased  cells  may  be  that  which  was  taken  up  when  those  cells 
were  in  better  C(jndition  and  retained  there. 

When  the  injection  of  the  blue  (l\e  is  made  «»nl\-  a  day  or  two 
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before  the  death  of  the  animal  it  is  found  that  the  fluid  in  the 
dilated  pelvis  becomes  colored  even  after  thirty  days'  ligation 
when  the  kidney  is  reduced  to  a  thin  sac.  This  may  be  taken  as 
evidence  of  the  continuance  of  secretion  even  into  this  late  stage. 
This  is  further  shown  by  the  continued  distension  of  the  sac 
and  its  failure  in  the  rat  to  contract  into  a  smaller  structure  as  it 
does  in  other  animals. 
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THE  USE  OE  CHOLESTERIN   ANTIGEN  IN  THE 
WASSERMANN   REACTION 

CYRUS    W.    EIELD,    M.D. 

{Pathologist,  Patliological  Laboratories,  BcllcTue  Hospital,  Dr.   Charles 
Xorris,  Director) 

A  method  of  preparing  a  standard  antigen  for  the  Wasser- 
mann reaction  is  gi\en  in  the  Yale  number  of  the  Archives  of 
Internal  Medicine}  The  advantage  of  the  method  is  that  an  an- 
tigen may  be  prepared  at  any  time  that  gives  constant  residts  in 
the  reading  of  the  reaction.  This  antigen  is  an  alcohohc  extract 
of  guinea-pig  heart  half  saturated  with  cholesterin;  the  reason 
for  the  addition  of  this  latter  substance  at  the  present  time  is 
unknown.  l)ut  it  seems  to  stableize  the  reaction. 

Table  .\  shows  5  antigens  of  this  type  tested  with  7  positive 
sera. 
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Table  B  shows  one  of  these  tested  against  duphcate  sera. 

Of  late  there  have  been  a  number  of  articles  criticizing  the 
addition  of  cholesterin  to  the  syphilitic  antigens,  most  of  the  au- 
thors claiming  that  it  renders  the  antigen  too  sensitive.  As  a 
result  of  something  more  than  five  thousand  routine  tests^  com- 
paring the  acetone  insoluble  antigen  with  this  cholesterin  antigen, 
it  was  found  more  constant  and  more  reliable  if  certain  funda- 
mental conditions  be  observed  in  using  it.  Some  workers  re- 
cently have  recommended  the  use  of  i  or  1^/2  units  of  comple- 
ment instead  of  the  2  units  as  used  in  the  original  \\'assermann 
method,  in  order  to  render  the  test  more  delicate.  The  individ- 
uals recommending  this  modification  can  have  but  a  slight  knowl- 
edge of  serum  work  for  they  seem  not  to  realize  that  Wasser- 
mann  adopted  the  two  units  of  complement  for  a  very  definite 
and,  to  all  serological  workers,  a  well-known  reason.  The  com- 
plement is  thermolaljile,  and  its  exposure  to  a  temperature  of 
37/^°  C.  for  one  hour  decreases  its  activity.  Therefore,  if  but 
one  unit  of  complement  is  used  some  is  destroyed  during  the  bind- 
ing period  and  so  a  partial  inhibition  will  occur  without  any  reac- 
tion between  antibody  and  antigen. 

The  cholesterin  antigen  must  be  used  with  l^etween  2  and  3 
units  of  complement  and  even  4  units  Avill  only  reduce  the  read- 
ing slightly.  The  presence  of  a  native  hemolysin  may  be  ignored 
entirely  as  it  makes  no  difi^erence  if  there  be  two  or  ten  units  of 
amboceptor  present,  if  the  sheep  cells  have  been  sensitized  with 
hemolysin  before  they  are  added  to  the  serum  complement  anti- 
gen mixture.  These  facts  may  be  seen  in  Table  I.  Again,  with 
cholesterin  antigen  it  is  unnecessary  to  make  use  of  the  ice-box 
inculcation  of  the  serum  complement  antigen  system  as  the  chol- 
esterin seems  t(j  increase  the  \elocity  of  the  reaction.  The  rule 
in  this  laljoratory  is  to  incubate  the  complement  serum  antigen 
mixture  in  a  water  bath  for  not  more  than  30  minutes  at  35-36^ 
C.  As  has  l)een  ])ointed  out,-  six  different  dilutions  of  the  anti- 
gen are  used  for  testing  each  scrum.     The  greatest  amount  of 


^  .'\11  patients  over  three  days  in  the  hospital  are  supposed  to  have  a 
Wassermann  test.  Fifty  to  one  hundred  tests  are  performed  each  day,  five 
days  of  the  week. 

^  Arch,  of  Internal  Medicine,  1914,  vol.  XI 11,  no.  5. 
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antigen  used  is  i/io  of  a  milligram,  with  i/io  of  a  c.c.  of  the 
serum,  plus  2  to  3  units  of  complement.  The  second  antigen 
tube  contains  .08  mg..  the  third  .of),  the  fourth  .04.  the  fifth  .02 
and  the  sixth  .009  mg.  In  this  way  we  have  a  series  of  tubes 
with  a  constant  amount  of  serum  and  a  decreasing  amount  of 
antigen  and  if  we  let  o  represent  complete  hemolysis,  i  marked 
hemolysis,  2  slight  hemolysis  and  3  no  hemohsis.  we  have  a  pos- 
sible numerical  series  of  o  to  18  depending  upon  the  amount  of 
inhibition  of  hemolysis  in  this  series  of  tubes.  For  complete  in- 
hibition in  all  6  tu])es  would  give  3  X  6=  18. 

In  the  series  of  o\"er  5,000  cases  only  one  half  of  i  per  cent, 
have  given  complete  inhibition  in  the  .009  mg.  tube.  If  too  little 
serum  is  obtained  to  use  in  the  six  antigen  tubes  and  one  or  two 
controls,  we  can  reverse  the  procedure  and  \ary  the  amount  of 
serum,  keeping  the  antigen  constant  at  .1  mg.  in  each  tube.  The 
results  of  such  a  procedure  may  be  seen  in  Table  II  and  it  shows 
well  the  close  agreement  in  the  final  readings  of  th6  two  \aria- 
tions.  The  amount  of  antigen  .1  mg.  is  \^.-,  the  anti-complemen- 
tary dose  with  the  complement  diluted  i  to  8  and  using  .5  c.c. 
This  may  be  seen  in  Table  III.  \\'e  do  not  find  anti-comple- 
mentary substances  in  the  .serum  if  it  be  poured  off  the  clot  within 
12  hours  after  collection  and  centrifuged  free  of  red  cells. 

^\'ith  this  cholesterin  antigen  the  serum  must  be  inactixated. 
The  constancy  of  the  unit  readings  was  demonstrated  in  tlie  prex- 
ious  paper'  and  in  Table  IV  there  are  shown  various  readings  on 
the  same  patient  obtained  at  different  times.  A  child  was  ad- 
mitted to  the  hos])ital  as  a  case  oi  amaurotic  family  idiocy.  This 
child  gave  negative  Wassermann  reactions  but  in  its  ap])earance 
suggested  a  case  of  congenital  lues.  The  blood  from  the  father 
(B.  S..  a  Hebrew,  28  years  of  age)  was  found  to  have  15  units. 
He  did  not  accept  this  report  and  had  his  serum  taken  by  a  pri- 
vate physician  who  .sent  it  to  the  Roard  of  Health;  it  was  re- 
ported a  very  strong  positive.  Not  satisfied  with  this,  and  un- 
known to  oursches.  he  came  to  our  dispensar\-  and  his  blood 
was  again  sent  in  to  this  laboratory  where  it  was  reported  again 
15  units.  He  then  went  to  a  large  private  hospital  in  this  city 
where  he  had  his  Wassermann  taken  again  and  this  time  it  was 
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reported  negative.  For  some  unknown  reason,  he  was  dissatis- 
fied with  this  report  and  returned  to  our  dispensary  where  the 
blood  was  once  more  taken  and  sent  to  the  lal3oratory  and 
reported  back  15  units.  At  the  time  these  readings  were  made 
the  previous  reactions  w'ere  unknown  to  us.  He  came  to  the 
laboratory  a  week  after  the  last  report,  thinking  that  it  was 
another  institution,  to  ha\e  another  test  made.  He  claimed  that 
he  had  never  been  sick  and  had  ne\'er  had  a  chance  to  contract  the 
disease.  On  questioning  him  closely  it  was  found  that  he  had 
not  been  in  robust  health  for  some  years,  that  his  wife  had  not 
been  well  since  she  had  married  him  and  that  the  child  with 
amaurotic  family  idiocy  was  the  youngest,  the  elder  one  ( six 
years  of  age )  having  always  been  a  sickly  and  poorly  nourished 
infant.  He  was  rec|uested  to  bring  his  wife  and  eldest  child  to 
the  laboratory,  wdiich  he  did.  Blood  was  obtained  from  all  three 
and  the  result  of  the  tests  is  shown  in  Table  IV.  The  child  pres- 
ented the  appearance  of  a  case  of  mild  congenital  lues  with 
slightly  pegged  teeth.  The  mother  stated  that  she  had  had  one 
miscarriage  at  six  months  and  one  birth  of  a  dead  child  at  full 
term,  that  she  suffers  continually  from  headaches  and  is  ill  n(3ur- 
ished.  The  husband  complained  for  the  first  time  of  his  mouth 
being  sore ;  his  tongue  showed  several  typical  mucous  patches. 
With  the  acetone  insoluble  antigen  the  child  showed  a  weak 
positive,  and  the  mother  was  negative.  In  Tal)le  IV  the  reac- 
tions are  with  the  cholesterin  antigen. 

Ilie  clinical  diagnosis  of  syphilis  may  be  extremely  difficult 
and  we  now  know  that  there  are  many  cases  of  latent  or  mild 
lues  in  which  the  disease  is  not  suspected  and  in  many  cases  no 
so-called  primary  or  secondary  lesions  are  observed  and  these 
patients  may  give  negative  Wassermanns  and  show  no  symptoms 
leading  one  to  suspect  a  diseased  condition  clinically.  The 
court  of  last  resort  as  to  the  value  of  the  Wassermann  reaction 
must  be  the  post-mortem  examination.  In  this  hos])ital  the  pos- 
iti\e  Wassermanns,  e\cn  when  onl}'  i  or  2  units  chu'ing  life  have 
been  constantly  associated  at  post-mortem  with  pathological  le- 
sions which  ha\'e  been  recognized  for  years  as  being  syphilitic. 
TJK-rc  ha\'e,  on  the  other  hand,  been  a  certain  number  of  cases 
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showing  syphilitic  lesions  which  have  given  during  life  a  nega- 
tive \\'assermann.  Until  there  is  obtained  a  series  of  one  thou- 
sand or  more  autopsies  with  W'assermann  reactions  taken  during 
life  and  correlated  with  the  autopsy  findings,  it  is  merely  guess 
work  to  state  the  absolute  value  of  this  reaction.  We  must,  it 
seems,  revise  a  great  many  of  our  conceptions  in  regard  to  lues. 
The  more  we  study  it  in  the  light  of  the  ^^'assermann  reaction, 
the  more  closely  does  it  resemble  tuberculosis  in  its  protean  mani- 

TABLE  B 
Comparison  of  Uiiknoix:n  Duplicate  Tests 


Serum 

Control 

.10 

.08 

.06 

.04 

.02 

.009 

Units 
of  serum 

Units  in 
spinal  fluid 

J.  K. 

0 

3 

3 

3 

3 

3 

0 

15 

15 

J.  K. 

0 

3 

3 

3 

3 

3 

0 

15 

1 

T.  R. 

0 

3 

3 

3 

3 

2 

0 

14 

1 

T.  R. 

0 

3 

3 

3 

3 

3 

0 

15 

P.  C. 

0 

3 

3 

3 

3 

3 

2 

17 

15 

P.  C. 

0 

3 

3 

3 

3 

3 

2 

17 

J.L. 

0 

3 

3 

3 

3 

3 

2 

17 

J.L. 

0 

3 

3 

3 

3 

3 

I 

16 

M. 

0 

3 

3 

3 

0 

0 

0 

9 

M. 

0 

3 

3 

2 

0 

0 

0 

8 

Twenty-three  other  cases  were  o.    o^  complete  hemolysis;   i  =  marked 

hemolysis  ;  2  =  slight  hemolysis  ;  3  z=  no  hemolysis. 


TABLE  I 

Comparison  of  Varying  Amounts  of  Complement  and  Amboceptor  on  a 
Positive  Wassermann 


B 

C 

D 

E 

0 

Antigen  Tubes 

A 

.10 

.08 

.06           .04 

.02 

.009 

.1 

2 

2 

■     I              16 

0 

3 

3 

3             3 

3 

I 

4 

2 

I              14 

0 

3 

3 

3             3 

2 

0 

6 

2 

I              8 

0 

3 

3 

2              0 

0 

0 

2 

4 

I            16 

0 

3 

3 

3             3 

3 

I 

4 

4 

I            13 

0 

3 

3 

3              3 

I 

0 

6 

4 

I               7 

0 

3 

3 

I             0 

0 

0 

2 

6 

I             16 

0 

3 

3 

3             3 

3 

I 

4 

6 

I             13 

0 

3 

3 

3             3 

I 

0 

6 

6 

I       j      10 

0 

3 

3 

3              1 

0 

0 

2 

2 

I        1         0 

0 

0 

0 

0             0 

0 

0 

A  =  amount  of  patient's  serum  in  i  c.c. ;  B  =  units  of  complement; 
C=r  units  of  amboceptor;  D^  units  of  sheep  red  blood  cells;  E  =  total  num- 
ber of  units;  0  =  control  tube;  no  antigen. 
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TABLE  II 

Comparison  of  Positive  Sera  unth  Serum  Constant,  Antigen   Variable,  and 
Antigen  Constant,  Serum  Variable 


0 

I 

2 

3 

4 

5 

6 

T. 

58 

A 

0 

3 

3 

3 

3 

3 

0 

15 

B 

0 

3 

3 

3 

3 

3 

0 

15 

62 

A 

0 

3 

3 

3 

2 

0 

0 

II 

B 

0 

3 

3 

3 

I 

0 

0 

10 

66 

A 

0 

3 

3 

3 

3 

3 

0 

15 

B 

0 

3 

3 

3 

3 

3 

I 

16 

67 

A 

0 

3 

3 

3 

3 

3 

0 

15 

B 

0 

3 

3 

3 

3 

3 

I 

16 

70 

A 

0 

3 

3 

3 

3 

3 

0 

15 

B 

0 

3 

3 

3 

3 

3 

0 

15 

72 

A 

0 

3 

3 

3 

2 

I 

0 

12 

B 

0 

3 

3 

3 

3 

2 

0 

14 

73 

A 

0 

3 

3 

3 

2 

0 

0 

II 

B 

0 

3 

3 

3 

3 

I 

0 

13 

75 

A 

0 

3 

3 

3 

3 

I 

0 

13 

B 

0 

3 

3 

3 

3 

3 

0 

15 

A  :=  serum  constant,  .1  c.c.  antigen  variable,  i^.i  mg. ;  2  =  .08  mg. 
3  ^=  .06  mg. ;  4  ;=  .04  mg. ;  5  =  .02  mg. ;  6  =  .009  mg. 

B  ^  antigen  constant,  .1  mg.  serum  variable,  i  =  .1  c.c;  2^.08  c.c. 
3  =  .06  c.c. ;  4  =  .04  c.c. ;  5  :=  .02  c.c. ;  6  =  .009  c.c. 

O  =  control  tube,  i  c.c.  serum,  no  antigen. 


TABLE  III 
Anticomplementary  Titration 


Amounts  of  Antigen 

in 

Milligrams 

A 

1               i 

.1 

.2 

.3 

•4 

.5 

.6 

1       .7 

.8 

.9 

I 

.4  c.c. 

0 

0 

0 

0 

I 

I 

2 

2 

3 

3 

.5  c.c. 

0 

0 

0 

0 

0 

I 

1       ^       1 

2 

2 

3 

.6  c.c. 

0 

0 

0 

0 

0 

0 

1       I        ! 

I 

I 

2 

.\fter  I  hour  at  Z7°  C.  i  unit  of  sheep  red  cells  sensitized  with  2  units  of 
amboceptor   were   added.     Column  A  =  amounts  of  i  to  8  complement  solution. 

Complement  titer  with  2  units  of  amboceptor  +  i  unit  of  non-sensitized 
sheep  red  cells. 

Amounts  in  c.c.  of  i  to  8  complcmont : 


•S  c.c. 
0 


.4  c.c. 

0 


.3  c.c. 
o 


.2  c.c. 
o 


.1  c.c. 
I 
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TABLE  IV 

B.S.     Jan.    28,  1913 15  units 

B.S.     Feb.    18,  1913 15  units 

B.S.     Mar.   11,   1913 15  units 

B.S.     Mar.     3,  1913 15  units 

Wife  Mar.     3,  1913 2  units 

Child  Mar.     3,   1913 11  units 

festations.  Also,  we  must  bear  in  mind  that  there  are,  without 
doubt,  variations  in  the  virulence  of  different  strains  of  spiro- 
chcCta  and  that  there  are  variations  in  the  resistance  of  individ- 
uals to  the  spirochcCta.  Not  until  a  very  large  series  of  cases 
has  been  studied  in  the  routine  manner  described  will  we  be  able 
to  follow  this  disease  in  all  its  manifestations. 

In  conclusion,  we  must  remain  in  a  neutral  position  in  the 
face  of  weak  positive  reactions  and  in  justice  to  the  patient  we 
should  give  a  provocative  dose  of  salvarsan  or  neosalvarsan  and 
see  whether  or  not  the  reaction  is  increased.  In  this  hospital  we 
have  in  several  cases  found  it  necessary  to  give  two  or  even  three 
and  four  full  doses  before  being  able  to  obtain  a  positive  reac- 
tion in  known  syphilitics.  In  view  of  the  possibility  of  these 
cases  developing  syphilitic  lesions  of  the  parenchymatous  type  we 
must  be  on  our  guard  and  watch  such  patients  very  closely,  since 
after  the  develoimient  of  paresis  there  is  little  hope  in  specific 
therapy. 

Under  specific  treatment  the  reaction  slowly  disappears  and 
the  serum  from  week  to  week  shows  a  gradual  drop  in  the  num- 
ber of  reacting  units.  The  reaction  disappears  with  this  choles- 
terin  antigen  much  more  slowly  than  with  any  of  the  other  anti- 
gens. The  statement  made  recently  in  the  British  Medical  Jour- 
nal that  a  positive  reaction  with  this  antigen  only  means  that  the 
])alicnt  has  had  s}-i)]iilis  and  does  not  indicate  a  still  acti\'e  process 
is.  in  our  opinion,  unjustified  1)y  the  facts  and  our  ol)servations. 


THE  USE  OF  CHOLESTERIN  ANTIGEN   IN   THE 
WASSERAIANN   REACTION 

J.  G.   HOPKINS  AND  J.   B.   ZIMMERMANN 

As  the  subject  of  cholesterin  antigen  was  to  be  brought  be- 
fore the  society  this  e\ening  we  thought  it  would  be  of  interest 
to  report  our  experience  with  these  preparations.  We  first  made 
a  trial  of  them  as  they  seemed  to  offer  a  means  of  detecting  reac- 
tions in  serum  which  failed  to  react  with  older  t}'pes  of  extract. 
In  order  to  test  their  sensitiveness  and  reliability  we  used  them  in 
parallel  with  lipoid  antigens  in  a  series  of  routine  W'assermann 
reactions  at  St.  Luke's  Hospital. 

The  technique  used  was  practically  that  of  the  original  Was- 
sermann  reaction  except  that  half  quantities  were  used  through- 
out, 7.  c,  O.I  c.c.  of  patient's  serum.  0.05  c.c.  of  guinea-pig  serum, 
0.5  c.c.  of  5  per  cent,  sheep  cells,  sensitized  with  two  minimal 
haemolytic  doses  of  immune  ral)l)it  serum.  The  first  incul)ation 
was  carried  on  for  one  hour  at  37'  C.  and  the  readings  were 
made  one  hour  after  adding  the  sensitized  cells.  The  control 
antigens  were  prepared  by  Noguchi's  method  from  the  acetone 
insoluble  fraction  of  beef  heart  extract,  as  our  previous  expe- 
rience had  convinced  us  of  the  reliability  of  such  extracts. 

After  some  preliminary  trials  with  antigen  prepared  by  Sachs' 
method  of  adding  varying  amounts  of  a  i  per  cent  cholesterin 
solution  to  crude  alcoholic  extracts  we  adopted  the  method 
recommended  by  Walker  and  Swift — adding  0.4  per  cent,  dry 
cholesterin  to  the  alcoholic  extract  and  after  24  hours  filtering  off' 
the  undissolved  residue.  We  used,  however,  guinea-pig  heart 
instead  of  human.  We  also  diluted  the  extract  for  use  in  a 
different  manner,  adding  the  salt  solution  drop  by  drop  to  the 
alcoholic  stock  solution.  This  gives  a  turbid  emulsion  which  is 
more  anticomplementary  but  also  more  active  as  an  antigen  than 
the  clearer  emulsions  obtained  by  adding  the  alcoholic  solution 
slowly  to  the  diluent. 
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A\'e  used  these  extracts  in  about  800  tests.  After  discarding 
duplicates  and  cases  with  unsatisfactory  histories  539  remained 
which  we  tabulated  as  follows  according  to  the  clinical  diagnosis. 
In  order  to  eliminate  the  personal  factor  as  far  as  possible  we 
have  called  all  doubtful  reactions  negative  and  have  included  as 
positive  only  those  which  showed  less  than  10  per  cent,  hemolysis 
as  judged  without  a  scale  after  an  hour's  incubation  in  the  second 
stage  of  the  reaction. 


Condition  Blood  Serum 


Lipoid  -Antigen,        Cholesterin  Anti- 
Positive  Reaction,      gen.  Positive  Re- 
Per  Cent.  action.  Per  Cent. 


Primary'  syphilis 

Secondary  syphilis 

Tertiary  syphilis 

Congenital  syphilis 

Tabes  dorsalis 

General  paresis 

Latent  or  cured 

Xon-syphilitic 

Spinal  Fluid 

Tabes  dorsalis 

General  paresis 

Tertiary  syphilis 

Non-syphilitic 


60 
84 
59 
60 

45 
100 
38 
1-5 

42 

100 

33 


70 

100 

80 

80 

65 

100 

66 

9 


100 
22 

5 


In  other  words  of  these  525  specimens  455  reacted  alike  with 
both  antigens.  Two  ( a  spinal  fluid  from  a  case  of  cerebro-spinal 
syphilis  and  one  from  a  case  of  tabes )  gave  a  positive  result 
with  the  lipoid  and  a  negative  one  with  the  cholesterin  antigen. 
Sixty-eight  that  were  negative  with  the  lipoid  were  positive  with 
the  cholesterin  antigen.  Of  these  cases,  46  were  clinically  syph- 
ilitic or  gave  some  history  of  syphilis  and  22  were  apparently 
non-syphilitic.  Of  these  apparently  false  positive  reactions  four 
were  from  patients  with  carcinoma  and  one  from  a  sarcoma  case 
and  three  were  from  i)atients  with  pernicious  aUcCmia.  It  is  in- 
teresting that  two  other  cases  of  i)ernicious  aiiccmia  gave  doubt- 
ful reactions  with  the  cholesterin  antigens.  One  was  a  case  of 
malaria:  the  oilier  cases  showed  a  wide  variety  of  conditions.  It 
is  unlikely  that  tlieir  illness  at  the  time  had  any  connection  with 
the  reaction. 

In  \iew  of  the  difficultv  of  obtaining  accurate  histories  from 
main-  liospjtrd  patients  il  is  im])ossil)le  to  say  i)ositi\el_\'  that  all 
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these  cases  were  non-syphilitic.  There  were  four  cases  which 
reacted  with  the  hpoid  antigen  though  negative  cHnically  and 
from  our  experience  with  these  extracts  we  feel  certain  that 
these  patients  had  an  unrecognized  latent  syphilis.  It  seems  to 
us,  however,  highly  improbable  that  all  the  twenty-two  that  re- 
acted only  with  the  cholesterin  preparations  were  luetic.  How- 
ever, even  if  a  few  false  positives  are  obtained  these  antigens 
give  so  much  higher  percentage  of  reactions  in  tertiary  and 
latent  syphilis  that  we  believe  they  are  of  considerable  value  in 
cases  which  fail  to  react  with  less  sensitive  preparations.  From 
our  experience,  however,  it  would  not  seem  safe  to  make  a  posi- 
tive diagnosis  on  a  reaction  with  cholesterin  antigen  unless  there 
is  some  clinical  evidence  in  its  support. 


SALVARSAN  TREATMENT  OF  SYPHILIS  AS  JUDGED 
BY  THE   WASSERAIAXN   REACTION   USING  A 
CHOLESTERIN  FORTIFIED  ANTIGEN 

E.    G.    .STILLMAN,    M.D. 

(Pathological  Deparliiiciit,  Presbyterian  Hospital) 

The  antigen  used  in  doing  these  Wassennann  reactions  was 
an  alcohol  extract  of  guinea-pig  heart  to  which  4  per  cent,  choles- 
terin was  added,  as  recommended  by  W'alker  &  Swift.^ 

During  the  year  from  I'»)ruary  i,  1913.  to  Februarv  i,  1914, 
47  ca.ses  of  syphilis  which  gave  a  positive  Wassermann  reaction 
with  this  cholesterin  antigen  before  treatment  was  begun,  re- 
ceived two  or  more  salvarsan  or  neosalvarsan  injections. 

In  the  dispensary  cases,  three  primary  cases  after  receiving 
3.  7  and  II  salvarsan  injections  were  rendered  negative;  a  fourth 
case  after  5  injections  remained  positive.  In  these  cases  there 
was  some  doubt  of  its  being  a  recent  infection  as  the  lesion  on  the 
lip  was  not  a  typical  hard  chancre. 

Of  the  five  secondarv  cases  one  changed  to  neiratixc  after  10 


'  Walker.  I.  C.  and  Swift.  11.  1".,  Jour.  Expcr.  Med.,  igi3.  X\I1I. 
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salvarsan  injections,  one  remained  2  -f  after  6  injections,  while 
three,  two  of  which  received  6  and  one  18  injections,  remained 
3  +  positive. 

The  proportion  of  positives  among  the  tertiary  cases  is  very 
high  as  out  of  18  cases  showing  3  +  positive  before  treatment, 
13  after  receiving  from  4  to  17  salvarsan  injections  remained  3 
+  positive;  two  cases  dropped  to  2  +  after  receiving  5  and  10 
injections  respectively  and  in  only  one  instance  was  the  Wasser- 
mann  rendered  negative  after  14  salvarsan  injections.  Of  the  19 
hospital  cases  all  in  the  tertiary  stage  giving  a  3  +  positive  reac- 
tion, 18  which  received  from  2  to  13  salvarsan  injections  re- 
mained 3  -|-  and  one  dropped  to  a  2  -f-  after  5  salvarsan  injections. 

Discussion  of  papers  by  Drs.  Field.  Hopkins.  Zinuncriiianii.  and  Stilhnan  on 
the  IVasseniiaiin  reaction: 

Dr.  Swift:  I  wish  to  emphasize  the  point  Ijrought  out  by  Dr.  Field,  that 
it  is  necessary  to  have  a  very  active  hemolytic  system  in  using  cholesterin 
reinforced  antigens.  If  only  one  unit  of  complement  is  used,  one  obtains 
many  non-specific  results.  (Some  recent  condemnations  of  cholesterin  rein- 
forced antigens  have  been  made  by  workers  who  used  only  one  unit  of  com- 
plement in  carrying  out  the  reaction.)  We  have  found  it  necessary  to  titrate 
the  complement  each  day  for  the  strength  varies  much,  according  to  the 
season  of  the  year  and  feeding  of  the  guinea-pigs.  We  have  been  mostly 
interested  in  the  use  of  these  antigens  in  the  diagnosis  and  treatment  of 
patients  with  syphilis  of  the  central  nervous  system.  About  20  per  cent,  of 
these  cases  that  gave  a  positive  Wassermann  reaction  in  the  blood  with  the 
cholesterin  heart  antigen,  gave  negative  reactions  with  liver  antigens.  Sub- 
sequent examination  of  their  cerebrospinal  fluid  and  antisyphilitic  treatment 
proved  them  to  be  suffering  from  active  syphilis.  The  Wassermann  reaction 
disappears  much  more  slowly  under  treatment  when  the  cholesterin  heart 
antigen  is  used  than  with  the  liver  antigens.  We  have  tested  a  large  number 
of  non-syphilitic  cerebrospinal  fluids,  and,  up  to  the  present  time,  have  found 
no  non-specific  reactions  with  the  cerebrospinal  fluid  even  when  large  quanti- 
ties of  the  fluid  were  used  in  performing  the  test. 

Dr.  Kaliski  :  I  agree  with  Dr.  Swift  in  the  necessity  of  accurately  titrat- 
ing the  various  ingredients  used  in  the  tests.  The  accuracy  of  the  results 
depends  upon  the  quantitative  relationship  existing  between  the  factors  in 
the  hemolytic  system.  In  using  the  reinforced  cholesterin-alcoholic  extract 
it  is  of  prime  importance  that  the  hemolytic  system  be  very  sensitive;  at  least 
a  double  hemolytic  unit  or  dose  of  complement  must  be  used  if  non-specific 
results  wf)ul(l  be  avoided.  On  the  other  hand  tlic  i)resence  of  anti-sheep  (nat- 
ural )  aml)oceptor  in  patients'  serum  must  be  taken  into  account,  otherwise 
the  hemolytic  system  may  be  too  sensitive.  Often  (in  about  50  per  cent,  of 
cases  and  especially  in  young  children)  as  many  as  two  units  and  occasionally 
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more  than  two  units  of  natural  amboceptor  are  contained  in  o.i  c.c.  of  inac- 
tivated serum.  This  excess  of  amboceptor,  plus  the  usual  two  units  used 
in  the  test,  are  often  sufficient  to  make  a  weak  or  moderately  positive  reaction 
negative.  This  factor  therefore  must  be  taken  into  account  in  comparing 
statistics  of  various  authors  using  various  antigens.  The  avoidance  of  this 
error  in  the  anti-human  system  is  one  of  the  reasons  for  its  greater  sensi- 
tiveness. 

In  my  opinion  a  good  lipoid  antigen,  prepared  from  l^eef  heart,  guinea- 
pig  heart,  or  syphilitic  liver,  properly  selected  and  tested  for  anticomple- 
mentary and  hemolytic  properties  and  used  in  one-fourth  to  one-sixth  the 
beginning  binding  dose  cannot  be  exceeded  in  sensitiveness  by  a  reinforced 
antigen.  In  my  experience  of  more  than  five  years  with  clinical  material 
easily  controlled,  I  have  not  seen  non-specific  results.  Thus,  with  the  lipoid 
antigen  even  slight  degrees  of  inhibition  of  hemolysis  can  be  viewed  with 
suspicion,  while  with  the  reinforced  antigens  it  is  unwise  to  regard  anything 
except  a  complete  inhibition  of  hemolysis  as  indicative  of  syphilis. 

It  is  of  extreme  importance  that  only  such  antigen  be  used  for  the  diag- 
nosis of  lues  as  will  give  absolute  specific  results.  From  a  consideration  of 
the  figure  put  in  evidence  by  the  readers  of  the  papers  the  reinforced  cho- 
lesterin  antigen  is  not  such  an  antigen,  even  if  used  in  not  greater  concen- 
tration than  0.4  per  cent.  My  experience  with  a  suspension  of  this  strength 
has  been  such  as  to  lead  me  to  believe  that  the  greater  sensitiveness  of  the 
reinforced  antigen  may  possibly  be  due  to  the  summation  of  slight  anticom- 
plementary factors  in  the  serum  and  antigen.  Therefore,  it  is  wiser  to  dis- 
card a  poor  alcoholic  extract  than  to  attempt  to  reinforce  it  with  cholesterin. 
A  properly  lipoid  extract  offers  a  reliable,  sensitive,  specific  substitute. 

Dr.  Ottf.xberg  :  Can  Dr.  Field  give  us  any  idea  as  to  how  the  cholesterin 
acts  to  make  alcoholic  extracts,  which  at  the  beginning  had  different  antigenic 
values,  equal  each  other.  The  cholesterin  itself  is  not  antigenic.  It  is  well 
recognized  that  extracts  of  different  beef  hearts  and  even  extracts  of  different 
sets  of  50  or  100  guinea-pig  hearts  have  often  very  different  antigenic  as  well 
as  anticomplementary  effects.  How  does  the  cholesterin  act  to  standardize 
these? 

I  must  agree  with  Dr.  Kaliski  that  in  some  patients  there  is  a  large 
amount  of  natural  anti-sheep  amboceptor  and  it  is  obvious  that  in  such  cases 
if  sensitized  blood  cells  are  added  weak  positive  Wassermann  reactions 
appear  to  be  negative.  Several  authorities  have  suggested  different  ways  of 
circumventing  this  difficulty.  Dr.  I'ieid  did  not  state  whether  he  paid  any 
attention  to  it. 

Dr.  Larkix:  I  would  like  to  state  that  I  agree  entirely  with  what  Dr. 
Field  has  said  and  absolutely  disagree  with  Dr.  Hopkins.  In  a  very  large 
service  on  the  Island  we  have  been  convinced  of  the  reliability  of  the  cho- 
lesterin antigen.  We  have  been  able  to  verify  our  conclusions  at  autopsy  in 
a  number  of  positive  cases. 

Dr.  Warrkx  :  I  should  like  to  ask  Dr.  h'icld  what  results  he  has  ol)tained 
in  cases  of  pernicious  anemia.  Our  reactions  have  been  negative  except  in 
one  case  in  which  at  autojjsy  an  aneurysm  was  found. 

Dr.  Fikld:  In  regard  to  Dr.  Kaliski.  1  took  it  for  granted  that  everyone 
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realized  that  the  reagents  were  all  titrated,  and  in  regard  to  the  natural  sheep 
amboceptor  in  the  patient's  serum  I  would  say  that  everyone  who  has  any 
knowledge  of  serum  work  knows  that  it  may  be  ignored  when  the  red  cells 
are  sensitized  before  being  added  to  the  serum  complement  antigen  mixture. 
I  have  not  had  any  difficulty  in  the  presence  of  sheep  amboceptor  in  my 
antigens. 

It  is  easily  seen  from  Dr.  Hopkins'  table  that  his  antigen  complement 
has  been  used  in  quantities  of  two  units  and,  as  I  stated,  with  the  use  of 
cholesterin  antigen  we  should  use  2^/2  to  3  units.  \Ye  have  run  more  than 
5,000  cases  with  both  the  acetone  insoluble  antigen  and  the  alcoholic  extract 
of  guinea-pig  heart  plus  cholesterin  to  one  half  saturation. 

I  believe  Dr.  Longcope  reported  last  year  that  in  the  routine  examination 
of  the  patients  in  the  medical  service  of  Presbyterian  Hospital  he  obtained 
between  25  to  30  per  cent,  positive  reactions.  With  the  use  of  the  cholesterin 
antigen  we  have  found  in  Bellevue  that  on  the  medical  service  25  per  cent. 
of  our  cases  give  positive  reactions.  The  figures  in  regard  to  the  positive 
reactions  as  they  occur  in  different  clinical  conditions  are  interesting.  Among 
our  pneumonias  we  find  24  per  cent,  positive ;  among  our  typhoids  on  the 
other  hand  only  2  per  cent,  have  given  positive  reactions ;  whereas  in  the 
case  of  aneurisms  since  we  have  Ijeen  using  this  cholesterin  antigen  we  have 
obtained  99  per  cent,  positive. 

In  regard  to  Dr.  Warren's  question  on  pernicious  anemia  I  would  state 
that  we  have  not  obtained  positive  reactions  except  in  one  case  that  gave  a 
history  of  a  primary  untreated  sore. 

Dr.  Hopkins  :  I  did  not  undertake  the  Wassermann  reactions  without 
first  testing  the  hemolytic  systems  to  be  used  that  day.  We  used  two  units 
of  amboceptor  and  one  of  complement,  /.  c,  .4  to  .5  c.c.  of  a  i  to  9  dilution 
as  determined  Ijy  the  preliminary  titration. 

In  regard  to  percentages,  we  had  too  few  cases  to  make  the  percentage 
figures  accurate.  The  5  per  cent,  of  the  cases  of  spinal  Huid  in  which  we 
got  one  non-specific  fixation  means  only  one  case.  This  was  a  case  of  tuber- 
culous meningitis  and  we  were  unable  to  exclude  absolutely  congenital  syph- 
ilis. We  laid  more  empha.sis  on  the  tests  on  blood  serum  which  were  suffi- 
cient in  number  to  make  the  percentages  significant.  In  regard  to  the  amount 
of  antigen  used,  one  quarter  of  the  amount  did  not  cause  any  inhibition  of 
hemolysis.  We  found  the  cholesterin  antigen  unstable  compared  with  lipoid. 
With  old  cholesterin  preparations  there  were  many  non-specific  results. 
When  the  antigen  becomes  too  anti-complementarv  it  is  time  to  get  another. 


FACTORS  OF  RESISTANCE  TO  HETEROPLASTIC 
TISSUE  GRAFTING 

JAMES    B.    MURPHY,    M.D. 

(Front  the  'Laboratories  of  The  Rockefeller  Institute  for  Medical  Research. 

Xczv  York) 

It  has  been  shown  that  the  chick  embryo  offers  suital^le  condi- 
tions for  the  growth  of  implanted  tissues,  whether  these  he  em- 
bryonic or  adult  of  the  same  species  or  of  a  foreign  one.^  The 
chick  at  ai)out  the  time  of  hatching  develops  a  defensive  mechan- 
ism against  the  tissue  of  foreign  species.-  This  resistance  can 
be  supplied  to  the  embryo  in  the  early  stages  if  grafts  of  adult 
spleen  or  bone  marrow  are  implanted.''  Under  these  conditions 
the  eml)ryo  exhibits  the  same  resistance  to  foreign  tissue  as  does 
the  adult,  and  presents  the  same  histological  manifestations  about 
the  graft.  Furthermore,  the  same  tissues,  spleen  and  bone  mar- 
row, when  grafted  into  an  embryo  with  an  estal)Hshcd  and  grow- 
ing rat  tumor,  bring  about  a  retrogression  and  absorpticMi  cjf 
the  foreign  tissue.  Other  adult  tissues  do  not  supply  this  power 
to  the  embryo. 

If  the  deductions  from  these  experiments  are  correct,  it 
should  be  possible  to  effect  heterotransjjlantation  in  the  adult  by 
lessening  the  activity  of  the  lymphoid  tissue.  Rats  treated  with 
Rontgen  rays  for  a  period  long  enough  to  cause  extensixe  de- 
struction of  the  lymphoid  elements  of  the  spleen,  bone  marrow, 
and  l\niph  glands,  no  longer  possess  a  defensive  mechanism 
against  heteroplastic  tissue."*  h^or  instance,  the  l-'ln-lich  mouse 
sarcoma  will  grow  in  a  rat  .so  treated  for  as  long  as  19  days.  ]W 
transferring  the  mouse  sarcoma  to  freshly  X-rayed  rats  as  soon 

1  Murphy,  Jas.  B.,  Jour.  Hx/^er.  Med..  i()i3,  XN'II,  4X2. 

2  Murphy,  Jas.  B.,  Jour.  P,xl^er.  Med.,  1014,  XIX,  iSi. 

^Murphy,  Jas.  B.,  Jour.  Am.  Med.  Assn..  i(;i4,  LXII,  i<j<;;  Jour.  lixfcr. 
Med..  1914.  XIX.  51.V 

■»  Murpliy,  Jas.  B..  Jour.  .Int.  .Med.  .Issn..  |()I4,  LXII,  1451). 
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as  the  host  shows  signs  of  regeneration  of  the  protective  system, 
the  mouse  tumor  will  continue  to  grow  in  rats  for  as  long  as  37 
days  and  with  proper  handling  perhaps  indefinitely. 

Discussion: 

Dr.  Lambert:  There  are  several  questions  which  I  should  like  to  ask. 
Has  the  extract  or  juice  of  adult  spleen  or  bone  marrow  any  effect  when 
injected  with  the  foreign  tissue?  Is  it  possible  that  the  inhibiting  action  of 
spleen  may  be  due  to  the  survival  and  growth  of  its  cells  in  the  embryo, 
whereas  the  cells  of  other  organs  do  not  survive? 

The  growth  for  at  least  thirty-seven  days  of  a  mouse  tumor  in  rats 
treated  with  X-rays  is  very  significant  since  the  usual  period  of  growth  is 
less  than  ten  days.  Several  years  ago  we  observed  in  two  experiments  active 
growth  for  seventeen  days.  In  each  case  the  rat  was  united  with  a  mouse 
(parabiosis),  and  the  increased  growth  of  the  mouse  tumor  in  the  rat  under 
these  conditions  was  regarded  as  favoring  Ehrlich's  hypothesis. 

I  should  like  for  Dr.  Murphy  to  give  us  briefly  his  interpretation  of  his. 
results  in  regard  to  the  general  question  as  to  why  heteroplastic  grafts  do 
not  succeed.  Bashford's  cytotoxin  theory  has  something  to  support  it  in  that 
definite  cytotoxic  substances  are  formed  when  an  animal  is  treated  with  the 
cells  of  a  foreign  species,  as  we  have  shown  in  tissue  culture  studies.  But  in 
those  experiments  it  was  necessary  to  use  relatively  large  doses  of  the  foreign 
tissue.  It  should  be  stated  that  Dr.  Murphy's  results  are  not  necessarily 
opposed  to  the  theory  of  protective  antibody  formation,  since  the  mononu- 
clear cells,  whose  importance  he  has  demonstrated,  may  protect  through  the 
formation  of  antibodies. 

Dr.  Jobling:  I  should  like  to  ask  if  the  point  of  insertion  of  the  spleen 
tissue  has  any  influence  on  the  result.  Does  the  tissue  exert  a  local  action, 
or  is  the  effect  definitely  a  systemic  one? 

Dr.  Pappenheimer:  Is  it  possible  to  bring  this  into  any  relation  with  the 
lipolytic  action  of  mononuclear  leucocytes? 

Dr.  Murphy:  In  answer  to  Dr.  Lambert's  questions,  I  will  add  that 
spleen  extract  has  been  repeatedly  tested  and  apparently  fails  to  supply  the 
embryo  with  the  protection  against  foreign  tissue.  The  grafts  of  kidney  and 
connective  tissue  grow  as  well  if  not  better  in  the  embryo  than  the  spleen 
grafts,  therefore  the  explanation  can  not  be  sought  in  a  competitive  affinity 
for  the  food  particles.  As  to  explanations  of  those  results,  I  do  not  care  to 
go  beyond  the  statement  that  by  supplying  adult  lymphoid  organs  to  the 
embryo  it  can  be  made  resistant  to  heterotransplantation,  and  that  an  adult 
animal  deprived  of  its  lymphoid  tissue  no  longer  has  a  defensive  mechanism 
against  heterotransplantation. 

In  answer  to  Dr.  JoI)ling,  I  do  not  know  the  source  of  the  rouiul-cell  inlil- 
tration  around  a  graft  of  foreign  tis.sue  in  the  emliryo  provided  with  adult 
lymphoid  cells.  They  are  present  whether  the  spleen  graft  be  near  the  for- 
eign tissue  or  at  the  extreme  pole  of  the  egg.  As  to  the  mode  of  action  of 
the  lymphoid  tissue,  I  have  no  direct  proof. 


TWO  CASES  OF  TUBERCULOSIS  OF  UTERUS 

E.  G.   STILLMAN 

(Pathological  Laboratory,  Presbyterian  Hospital)  * 

The  first  case  of  tuljercnlosis  of  the  uterus  was  described  by 
iMoyagne  in  1744.  Louis  and  Senn  then  described  cases  but 
after  this  the  infection  was  lost  sight  of  until  Reynard  reported 
two  cases  in  1831.  Since  this  time  a  great  many  cases  have 
been  reported. 

Uterine  tuberculosis  occurs  once  in  about  every  hundred 
autopsies  but  is  more  frequent  in  cases  already  suffering  from 
tuberculosis.  Different  obser\ers  report  it  as  occurring  in  from 
I  to  8j/  per  cent,  of  autopsies  on  tuberculous  cases. 

In  rare  instances  tul)erculosis  of  the  uterus  is  apparently 
primary.  Generally,  hcnvever,  there  are  other  tuberculous  foci 
in  the  body  and  in  a  large  majority  of  cases  the  tubes  are  also 
involved.  Occasionally,  no  other  focus  of  tul)erculosis  can  be 
found  in  the  body.  Gorowitz  mentions  a  rare  budding  form  of 
cervical  tuberculosis  which  may  be  mistaken  for  sarcoma  or 
carcinoma. 

Dervaux  mentions  five  possible  modes  of  infection: — (i) 
primary  ascending  infection  from  vagina;  (2)  descending — 
from  peritoneum  and  tubes;  (3)  arterial;  (4)  venous;  (5)  lym- 
phatic. 

The  venous  and  l}-mphalic  routes  although  possible  must  be 
very  rare.  Although  tubercle  bacilli  have  been  demonstrated  in 
sperm  cells  by  Moffucci  and  Jaeckh  this  mode  of  infection  is  not 
likely.  The  \agina  is  very  resistant  to  tubercle  bacilli  as  Goro- 
witz has  demonstrated  by  depositing  without  trauma  pure  cul- 
ture of  tubercle  l)acilli  in  the  \agina  of  guinea-pigs  and  rabbits 
without  i)roducing  any  lesions.  The  bacteria  nnght  be  intro- 
duced by  instruments  or  soiled  clothing.  lUit  e\en  if  a  few  ba- 
cilli did  gain  entrance  in  this  way.  as  Williams  remarks,  the  few 
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minute  tubercles  would  probably  be  thrown  off  with  the  menses. 
They  could  only  get  a  permanent  hold  if  they  reached  the  tubes 
where  they  could  remain  unmolested. 

A  descending  infection  from  the  peritoneum  is  much  more 
likely  as  the  tubes  are  so  frequently  involved  in  peritoneal  tuber- 
culosis. Jani  has  even  found  tubercle  bacilli  in  the  lumen  of  a 
normal  tube  in  a  case  with  tuberculous  ulcers  of  the  intestines. 
Willliams,  howe\er.  believes  the  commonest  mode  of  infection  to 
be  by  the  blood.  In  proof  of  this  he  cites  the  fact  that  women 
who  develop  miliary  tuberculosis  in  the  puerperium  have  the 
greatest  number  of  tubercles  at  the  placental  site.  This  mode 
of  infection  would  also  account  for  the  cases  in  which  the  uterus 
is  involved  when  there  is  no  tuberculous  focus  in  the  intestines, 
peritoneum  or  mesenteric  lymph  glands.  As  in  a  number  of 
cases  the  tuberculous  process  is  most  marked  at  the  fimbriated 
extremity  of  the  tube  and  at  times  is  entirely  limited  to  it,  he 
considers  that  this  is  not  an  extension  from  the  peritoneum  but  a 
hematogenous  infection,  the  fimbriated  extremity  being  so  much 
more  vascular  than  the  other  parts  of  the  tube.  The  uterus  may 
also  be  involved  by  a  direct  extension  of  the  process  from  neigh- 
boring organs  by  a  fistula,  or  by  the  perforation  of  tuberculous 
ulcers  from  an  adherent  intestine,  rectum  or  bladder. 

Kiwisch  considers  that  the  puerperium  apparently  acts  as  a 
predisposing  cause  for  tuberculosis  of  the  uterus.  A  number 
of  cases  of  miliary  tuberculosis  of  the  uterus  have  occurred  as  a 
result  of  a  general  miliary  tuberculosis  in  the  puerperium  or  fol- 
lowing al)ortion.  In  these  cases  the  tubercles  are  most  marked 
at  the  placental  site. 

The  tuberculous  process  is  almost  always  limited  to  the  l)ody 
of  the  uterus  and  rarely  extends  beyond  the  internal  os  to  in\olve 
the  cervix.  In  nearly  all  cases  the  initial  lesion  is  in  the  form  of 
miliary  tuberculosis.  At  first  the  process  is  limited  to  the  en- 
dometrium which  is  infiltrated  by  miliary  tubercles  which  are  sit- 
uated just  beneath  the  epithelium.  These  later  become  caseous, 
the  epithelium  (lisa])])ears,  and  shallow  ulcers  studded  with  tuber- 
cles are  seen,  'i'he  most  fre(|uent  stage  of  the  process  seen  at 
autoj)sy,   howexer,   is   the   chronic   diffuse   tuberculous   stage   in 
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which  the  entire  cavity  of  the  uterus  is  tilled  by  caseous  material. 
The  jagged  and  irregular  walls  of  the  uterus  are  studded  with 
tubercles  in  all  stages  of  development.  The  uterus  is  often  en- 
larged by  the  accumulation  of  the  caseous  material  and  by  a 
h}-pertrophy  of  the  muscularis.  The  wall  of  the  uterus  may  be 
so  weakened  and  destroyed  that  the  uterus  ruptures.  In  other 
cases,  especially  in  old  women,  if  the  cervical  canal  is  obliterated,. 
the  caseous  material  and  secretions  may  continue  to  accumulate 
until  a  pyometra  is  formed. 

CASE    I 

M.  S. — Greek  woman,  40  years  old.  Entered  Dr.  Janeway's  .service.  Pres- 
byterian Hospital,  February  13,  1914. 

Faiiiily  History.— NegatWe. 

Past  History. — Has  always  been  well  until  two  years  ago,  when  sbe  began 
to  bave  sharp  abdominal  pain.  Although  this  pain  was  aggravated  by  eating, 
there  was  no  vomiting  or  nausea.  One  year  ago  her  abdomen  was  opened  at 
Alexandria,  but  she  did  not  know  what  was  done.  Following  the  operation 
the  pain  was  somewhat  relieved.  Menstruation  stopped  two  years  ago,  but 
she  has  had  a  slight  amount  of  bleeding  two  or  three  times  since. 

Present  Illness. — About  three  months  ago  she  sailed  from  Alexandria. 
During  the  month  of  the  voyage  she  was  very  seasick.  Since  landing  she 
felt  very  weak  and  for  the  three  weeks  before  admission  has  been  unable  to 
get  out  of  bed.  Her  abdominal  pain  recurred  more  severely.  She  had  some 
diarrhoea  and  had  lost  much  weight. 

Physical  lixamination. — Physical  examination  showed  an  emaciated  el- 
derly woman.  The  lungs  and  heart  were  negative.  The  abdomen  was  slightly 
distended  and  tender  on  deep  palpation  in  the  lower  portion.  No  masses  or 
signs  of  fluid  were  made  out.  The  cervix  was  not  movable  and  no  masses 
were  felt  in  the  fornices.  Patient  gradually  became  weaker  and  died  on 
February  14.  1914. 

AUrOP.SY 

.•\n  autopsy  was  performed  27  hours  post  mortem.  The  body  was  greatly 
emaciated,  and  the  abdomen  was  markedly  distended.  On  making  the  pre- 
liminary incision  much  odorless  gas  escaped.  Lying  in  the  meshes  and  in  the 
pocket-like  spaces  between  the  coils  of  intestines  as  well  as  freely  in  the 
abdominal  cavity  about  75  c.c.  of  a  thin  opaque  yellow  fluid  was  seen.  The 
intestines  were  everywhere  covered  by  fine  flakes  of  fibrin,  and  were  bound 
together  by  firm  fibrous  adhesions.  There  were  two  or  three  large  caseous 
lymph  nodes  in  the  parietal  peritoneum  of  the  abdominal  wall.  Shining 
through  the  peritoneal  covering  of  some  of  the  loops  of  intestines  pearly 
white  nodules  were  seen.  The  intestinal  coils  lying  in  the  pelvis  were  firmly 
bound  together  and  adherent  to  the  cxcum  and  appendix.  In  one  place  a 
pin-point  perforation  was  found  through  whicli  yellowish  fluid  could  be 
pressed. 
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The  left  lung  was  bound  down  by  fibrous  adhesions  and  there  were  about 
50  c.c.  of  reddish  fluid  in  the  pleural  cavity.  Scattered  over  the  lung  irregu- 
lar, elevated,  firm,  grayish  areas  were  seen  with  distinct  tubercles  about  the 
periphery.  On  section  irregular  grayish  areas  whose  central  portions  suggested 
beginning  caseation  but  in  which  distinct  miliary  tubercles,  more  distinct  away 
from  the  center,  were  seen  irregularly  scattered  throughout  the  lung.  The  right 
lung  presented  a  similar  picture.  The  heart  was  normal.  The  liver  appeared 
very  fatty.  The  spleen  showed  a  few  pearly  white  nodules  which  were  taken 
to  be  tubercles.  The  pancreas,  stomach  and  adrenals  were  normal.  The  kid- 
neys showed  only  cloudy  swelling.  There  were  a  number  of  tuberculous 
ulcers  in  the  jejunum  and  ileum  which  encircled  three  fourths  of  the  intes- 
tine. These  ulcers  had  entirely  eaten  away  the  mucosa  and  submucosa  and 
their  bases  were  formed  of  irregular  granulation  tissue.  The  site  of  the 
perforation  was  found  to  be  in  the  center  of  an  ulcer. 

The  uterus  was  retroverted  and  bound  down  by  a  few  fibrous 
adhesions.  The  peritoneum  covering  the  uterus  was  injected. 
The  uterus  measured  3X5X8  cm.  and  felt  hard.  On  section 
the  cavity  of  the  uterus  was  found  to  be  filled  with  caseous  mate- 
rial averaging  ^2  cm.  in  thickness.  The  uterine  muscle  cut  with 
a  gritty  sensation  and  on  the  cut  surface  the  thickened  vessels 
stood  out  prominently.  The  cervical  canal  was  filled  with  a 
thick  mucus.  The  cervix  except  for  two  lateral  scars,  was 
apparently  normal.  The  tubes  were  tortuous  and  adherent. 
Their  outer  halves  were  greatly  distended  measuring  3^/2  cm. 
in  diameter.  On  section  the  tuljes  were  seen  to  be  distended  by 
caseous  material. 

On  microscopic  examination  the  lungs  presented  irregular, 
distinct  and  confluent  grayish  areas  whose  central  portion  was 
filled  b)'  caseous  material.  The  periphery  of  these  areas  was 
formed  Ijy  an  irregular  outline  of  discrete  and  conglomerate 
grayish  tubercles.  In  sections  stained  for  tubercle  bacilli  these 
were  seen  in  great  numbers,  llie  li\er  presented  an  advanced 
stage  of  fatty  infiltration  and  a  numl)cr  of  miliary  tubercles  were: 
seen.  No  tubercles  were  seen  in  the  pancreas.  The  s])leen 
showed  miliary  tubercles  which  tended  to  be  in  the  ])eriphery 
of  llie  .Malpighian  Ixxlies.  'IMie  intestinal  ulcers  showed  tuber- 
cles in  the  adjacent  \illi  and  (jthers  were  present  at  their  borders, 
in  floor  and  in  the  submucous  tissue. 

The  endometrium  of  the  uterus  had  been  entireh-  (lestro\'e(l. 
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no  vestige  of  a  gland  being  seen.  Instead  the  uterine  surface 
was  covered  by  a  caseous  material  which  contained  much  nuclear 
dust  and  small  wandering  cells.  There  was  no  sharp  line  of  de- 
marcation between  this  caseous  mass  and  the  uterine  muscle,  but 
the  caseous  areas  extended  in  an  irregular  way  into  the  uterine 
musculature.  A  little  further  epithelioid  cells,  small  mononu- 
clear \Vandering  cells  and  loose  bundles  of  connective  tissue  cells 
as  well  as  necrotic  material  and  nuclear  debris  loosely  filled  up 
the  space  between  the  bands  of  fibrous  tissue.  Scattered  through 
the  uterine  musculature,  which  was  very  fibrous,  were  small 
accumulations  of  mononuclear  wandering  cells  and  giant  cells. 
Some  of  these  areas  appear  as  typical  miliary  tubercles  with  giant 
cells.  The  lumen  of  the  Fallopian  tubes  were  distended  by  a 
structureless  homogeneous  pinkish  staining  material.  A  few 
giant  cells  and  many  mono-nuclear  cells  were  present  in  the  edges 
of  the  caseous  material.  No  remnants  of  mucous  membrane 
were  found,  the  caseous  material  being  surrcnuided  by  the  thick- 
ened fibrous  walls  of  the  tube. 

CASE   Ijl 

E.  V. — .\ged  28.  Entered  Dr.  Lambert's  service  at  the  Presbyterian  Hos- 
pital, September  2"/,  1913. 

J'ainily  History. — Negative. 

Personal  History. — Has  had  three  children. 

Past  History. — Three  years  ago  had  pleurisy  with  effusion  on  left  side. 
Two  years  ago  had  an  attack  of  "  rheumatism  "  in  all  her  joints  which  left 
her  with  a  bad  elbow  and  knee.  Night  sweats  began  one  year  before  admis- 
sion. In  March,  IQ13,  the  left  leg  was  amputated  and  tuberculous  tissue  was 
excised  from  the  left  elbow  joint. 

Present  Illness. — Began  four  months  before  admission  with  pain  in  left 
lumbar  region. 

Physical  Examination. — Physical  examination  showed  a  boggy  fluctuating 
swelling  in  the  back  in  the  left  lumbar  region.  This  cold  abscess  was  incised 
but  no  tubercle  bacilli  were  found.  The  patient  developed  a  cough,  rales 
appeared  in  her  lungs  and  signs  of  fluid  in  the  abdomen.  She  gradually 
became  weaker,  and  the  sinus  continued  to  discharge.  During  the  last  week 
she  was  unable  to  retain  nourishment  because  of  vomiting. 

AUTOP.SV 

Patient  died  on  T'ebruary  21,  igi4,  and  an  autoi)sy  was  held  three  hours 
post    mortem.     The    body   was   that   of   a    moderately    well    nourished    white 

'  1  want  to  thank  Dr.  Coulter  for  permission  to  present  his  ca.se. 
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woman.  The  left  elbow  was  apparently  the  seat  of  an  old  tuberculous  process 
and  several  small  sinuses  discharged  pus  from  an  indurated  scar  over  the 
olecranon.  The  left  lung  was  bound  down  by  firm  fibrous  adhesions.  On 
section  small  irregular  areas  of  consolidation  were  seen  but  there  was  no 
evidence  of  tuberculosis.  The  right  lung  was  everywhere  adherent  by  firm 
fibrous  adhesions  and  the  pleural  cavity  contained  about  200  c.c.  of  clear 
amber  fluid.  There  were  a  few  pearly  white  nodules  on  the  pleura  of  the 
right  upper  lobe  and  a  small  patch  of  these  nodules  on  the  diaphragmatic  sur- 
face. On  section,  except  for  a  small  area  of  broncho-pneumonia  in  the  upper 
lobe,  the  lung  appeared  normal.  Except  for  a  slight  stenosis  of  the  mitral 
orifice  with  some  thickening  of  the  valves,  the  heart  appeared  normal.  The 
liver  was  firmly  adherent  to  all  neighboring  organs.  On  separating  these 
adhesions  without  difficulty  the  inner  surface  was  found  to  be  greenish  and 
necrotic  and  about  300  c.c.  of  thick  greenish  purulent  material  escaped  from 
the  gall  bladder.  No  stones  were  found.  On  section  the  liver  was  mottled 
by  yellowish  and  reddish  areas,  while  the  central  portion  of  some  nodules 
suggested  amyloid.  The  pancreas  appeared  normal.  The  spleen  was  bound 
down  by  firm  fibrous  adhesions  and  on  section  many  areas  of  amyloid  were 
seen.  The  surface  of  the  left  kidney  was  matted  with  green  translucent  and 
opaque  granular  areas.  On  section  similar  greenish  and  yellow  areas  were 
seen  in  the  pyramids  and  cortex.  The  right  kidney  was  similar  to  the  left, 
but  in  addition  there  were  three  areas  of  caseation  in  the  cortex  about  15  mm. 
in  diameter  which  extended  into  the  papillae.  The  mucous  membrane  of  the 
pelvis  was  congested,  roughened  and  apparently  contained  young  tubercles. 
The  bladder  appeared  normal.  The  left  adrenal  was  round  and  nodular. 
The  medulla  was  a  mass  of  caseous  material  which  extended  into  the  cortex. 
The  right  adrenal  was  similar  to  the  left. 

The  uterus  was  normal  in  size,  and  on  section  was  seen  to 
be  filled  by  caseous  material  which  invaded  the  walls  for  a  short 
distance.  The  external  os  was  soft,  eroded  in  small  areas,  and 
showed  small  areas  of  caseation.  Both  Fallopian  tubes  con- 
tained caseous  nodules  and  the  tul:)es  were  held  backward  l)y 
delicate  adhesions  to  the  peritoneum.  The  extremities  contained 
.large  caseous  masses.  The  left  ovary  contained  a  small  area  of 
caseation  l)ut  none  was  found  in  the  right. 

The  eighth  thoracic  vertebra  was  surrounded  by  a  "  cold " 
abscess  and  the  body  of  the  vertebra  was  much  softened.  The 
lumbar  and  sacral  vertebrae  were  extensively  eroded  and  sur- 
rounded by  large  psoas  abscesses. 

Microscopic  c.va  mi  nation  showed  brown  atro])hy  and  cloudy 
swelling  of  the  licart.  Ilie  lungs  showed  a  l)eginning  broncho- 
pneumonia biU  no  e\idcnce  of  tuljcrculosis.     The  spleen  showed 
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an  extensixe  amyloid  degeneration  which  inxohed  nearl}'  e\ery 
Malpighian  Ijody.  There  were  no  tuljercles  present.  The  h\er 
showed  an  advanced  stage  of  fatty  infiltration,  some  amyloid 
change  of  the  capillaries  and  an  occasional  small  bnt  definite 
tubercle  with  giant  cells.  The  wall  of  the  gall  bladder  was  much 
thickened  Ijy  fibrous  tissue  which  extended  into  the  liver  in  an 
irregular  manner.  There  was  no  evidence  of  tuberculosis,  the 
sections  showing  nothing  more  than  chronic  inflammation.  The 
adrenals  shcjwed  caseous  and  amyloid  masses  with  onh'  a  few 
cortical  cells  which  could  be  identified.  The  muscle  bundles  of 
the  uterus  were  separated  by  a  considerable  amount  of  fibrous 
tissue.  As  one  approached  the  lumen  a  dense  wandering  cell 
infiltration  was  seen  and  then  large  caseous  areas  with  peripheral 
nuclear  dust.  The  free  margin  was  formed  of  a  ragged  i)ink 
necrotic  material.  No  giant  cells  were  seen.  The  tube  showed  a 
mass  of  caseous  material  surrounded  by  a  fibrous  tissue  capsule 
in  which  were  areas  of  wandering-celled  infiltration.  The  vagina 
showed  much  wandering  cell  infiltration  beneath  the  epithelium 
but  no  definite  tubercles. 

For  literature  see : 
Williams.  J.  V/.,  Johns  Hopkins  Hospital  Reports,  1893,  HI,  85. 
MuRPHV.  J.    1>..   President's   Address,   Chicago   Surgical   Societj-,   October   19, 

1903. 
RouTiER,  A..  These  de  Paris,  1909. 
GoROviTZ,  M.,  ibid.,  1900. 
Dkrv.aux,  H.,  ibid.,  1902. 

Discussion: 

Dr.  Tvtlf.r  :  Last  fall  \vc  had  a  case  at  the  New  York  Hospital  which  is 
interesting  as  regards  the  mode  of  entrance.  It  was  an  extensive  tuhcrcu- 
losis  of  the  left  kidney  with  a  localized  patch  of  tuberculosis  at  the  fundus 
of  the  uterus.  The  tubes  and  peritoneum  were  quite  free  from  tuberculosis 
and  the  path  of  infection  was  apparently  by  the  vagina. 

Dr.  Fif.ld:  We  had  a  case  at  Bellevue  Hospital  which  came  to  autopsy. 
It  had  been  diagnosed  as  carcinoma  of  the  uterus,  but  was  found  to  be  a  case 
of  tuberculosis.  Only  the  uteru.s,  vagina  and  rectum  were  involved.  There 
was  an  ulceration  through  the  rectum  into  the  vagina  at  the  junction  of  the 
cervix  and  body  of  the  uterus,  and  it  had  spread  through  from  there;  towards 
the  bladder  the  tubercles  were  fewer  and  smaller.  There  was  nothing  in  the 
lungs  or  in  any  of  the  other  organs. 
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Dr.  Stillman  :  There  was  one  case  at  the  City  Hospital  in  which  at 
autopsy  a  tumor  mass  of  the  cervix  was  taken  for  carcinoma.  Microscopic 
examination  revealed  its  tuberculous  nature.  Cases  of  tuberculosis  of  the 
uterus  may  be  more  common  than  they  are  thought  to  be. 


RECENT  STUDIES  IN  THROMBO-ANGEITIS 
OBLITERANS 

LEO    BUERGER,    M.D. 

Since  the  year  1904  I  have  been  cohecting  pathological  mate- 
rial and  clinical  data  on  that  interesting  group  of  cases  which 
have  been  described  by  the  Germans  under  the  name,  "  Endar- 
teritis Obliterans,"  and  for  which  in  May,  1908,  before  the 
American  Association  of  Physicians  I  proposed  the  term 
"  Thrombo-angeitis  Obliterans."  At  that  time  my  deductions 
were  based  on  a  study  of  the  vessels  in  nineteen  amputated 
limbs,  jjut,  to-day,  I  am  able  to  draw  my  conclusions  from  a  much 
larger  number,  namely  forty  amputated  limbs,  two  amputated 
forearms  and  some  twenty-five  extirpated  veins  from  eighteen 
cases  of  thrombo-angeitis  afflicted  with  migrating  phlebitis  of 
the  superficial  veins. 

It  would  be  superfluous  to  present  to  you  tonight  a  record 
of  all  those  facts  and  observations  that  have  been  gathered  by 
me  from  this  large  amount  of  material.  Nor  shall  I  attempt  to 
go  into  detail  regarding  the  pathological  findings  as  they  are 
brought  to  light  in  the  various  stages  of  the  disease.  I  propose 
rather  to  call  your  attention  to  the  conclusions  that  I  regard  as 
significant  from  the  standpoint  of  pathology  and  etiology.  Thus 
T  may  briefly  summarize  that,  in  the  light  of  my  studies.  I  be- 
lieve that  I  am  warranted  in  thoroughly  supporting  the  proposi- 
tion that  thrombo-angeitis  obliterans  is  an  infectious  disease  in 
which  a  specific  type  of  organism  is  at  work;  and,  although  I 
ha\e  not  as  yet  been  able  to  demonstrate  either  bacteriologically 
or  morphologically  the  presence  of  the  ofi^ending  agent,  the  path- 
ological findings  clearlv  indicate  whither  future  studies  should 
be  (lirecled  in  order  that  the  causatixc  factor  mav  be  discovered. 
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In  order  that  the  arguments  in  favor  of  such  revolutionary 
views  mav  be  foHowed,  permit  me  to  review  briefly  the  concki- 
sions  which  were  drawn  from  some  of  my  earher  papers. 

In  Mav.  1908.  I  maintained  that  the  pathological  pictures 
could  be  explained  upon  the  theory  that  we  were  dealing  with 
extensive  thrombosis  in  arteries  and  veins  followed  by  organiza- 
tion and  canalization  (International  Clinics,  1909).  Most  of  the 
larger  arteries,  and  sometimes  the  veins  as  well,  are  ol)literated 
over  a  large  extent  of  their  course. 

All  stages  in  the  occlusive  change  may  occur  in  the  various 
vessels  in  different  parts  of  its  course.  The  closure  of  the  vessels 
is  affected  by  red  obturating  thrombi ;  these  become  organized, 
vascularized,  and  canalized.  Recent  red  thrombosis  may  involve 
large  portions  of  arteries  or  veins  and  is  not  secondary  to  the 
gangrenous  process.  It  occurs  even  when  no  gangrene  is  i)resent. 
In  short,  we  are  dealing  with  lesions  of  considera1:)le  extent  ap- 
parently initiated  by  the  formation  of  occlusive  thrombi,  chiefly 
in  arteries,  but  not  confined  to  these,  followed  by  organization 
or  healing,  with  an  attempt  at  the  ])roduction  of  sufiicient  collat- 
eral circulation. 

As  to  the  cause  of  the  thromlxjsis,  my  studies  failed  to  re\eal 
anything  suggestive.  The  finding,  however,  of  a  peculiar  type  of 
histological  picture  in  certain  of  the  veins  and  arteries,  led  me  to 
believe,  as  was  stated  in  my  first  pai)er.  that  the  same  determining 
cause  which  leads  to  the  throml)osis  also  evokes  the  changes  in 
the  media,  adventitia  and  ])cri\ascular  connecti\e  tissue;  and 
further,  that  although  the  mechanical  conditions  that  obtain  in 
the  lower  extremities  and  the  arteriosclerotic  changes,  may  be 
factors,  some  additional  agent,  be  it  toxic  or  otherwise,  is  at  the 
same  time  responsible  for  the  ])roduction  of  the  ])eriarteritis  and 
the  thrombosis. 

I'nfortunateK'.  we  arc  dealing  with  the  \essels  obtained  by 
amputation  and  it  is  practically  impossible  to  obtain  material  in 
the  early  or  acute  stages  of  the  disease.  When  limbs  are  ampu- 
tated, the  disea.se  is  usually  of  long  duration  and  the  arteries  and 
veins  are  already  in  the  stage  of  organization.  The  presence  of 
the  acute  and  specific  picture  in  two  of  the  cases,  however,  was 
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SO  suggestive  as  to  lead  to  the  supposition  that  here  was  the 
lesion  in  its  earliest  stage. 

It  was  most  gratifying,  therefore,  to  learn  that  the  subcuta- 
neous veins  of  the  upper  and  lower  extremities  may  also  be 
affected  l)y  the  same  disease.  When  in  the  course  of  my  ob- 
servations the  association  of  migrating  phlebitis  of  the  superficial 
veins  with  the  symptom  complex  characteristic  of  the  occlusion 
of  the  deep  vessels  was  first  noted,  it  appeared  to  me  of  no  little 
moment  to  determine  whether  the  newly  discovered  phenomenon 
was  not  a  manifestation  of  the  same  malady.  Collecting  these 
cases,  I  was  able  to  report  in  1909,  eleven  patients  who,  at  one 
time  or  another,  in  the  course  of  the  disease,  had  suffered  from 
thrombophlebitis  involving  the  superficial  veins  of  either  the 
upper  or  lower  extremities.  The  conclusions  arrived  at  that  time 
may  be  briefly  summarized  as  follows : 

1.  The  disease  thrombo-angeitis  obliterans  is  often  asso- 
ciated with  thrombophlebitis  of  superficial  veins  of  the  arms  and 
legs. 

2.  Certain  peculiar  cutaneous  nodosities  are  characteristic 
manifestations  in  many  of  the  cases. 

3.  The  disease  of  the  superficial  veins  may  be  subsidiary,  or 
it  may  dominate  the  clinical  picture.  Objective  signs  referalile 
to  these  vessels  should  be  regarded  as  extremely  suspicious  marks 
of  the  synchronous  development  of  thrombo-angeitis  obliterans. 
In  the  presence  of  migrating  phlebitis  or  cutaneous  nodosities  we 
should  carefully  search  for  evidence  of  thrombo-angeitis  ob- 
literans, in  the  form  of  pulseless  vessels,  erythromelia,  l>lanching 
of  the  leg  in  the  elevated  posture,  cold  and  blue  toes,  pain  in  the 
calf  of  the  leg  brought  on  by  walking,  and  other  typical  phe- 
nomena. 

4.  Migrating  thrombophlebitis  may  give  no  symptoms,  the 
signs  referable  to  the  deep  vessels  being  of  most  importance. 

5.  Patients  may  suffer  at  one  time  from  the  migrating  throm- 
bophlebitis, at  another  from  the  progress  of  occlusive  change  in 
the  deeper  vessels. 

().   One  of  the  ca.ses  suggests  the  possibility  that  attacks  of 
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trouble  in  surface  \eins  may  occur  simultaneously  with  similar 
exacerbations  of  disease  in  deep  vessels  of  another  limb. 

7.  The  morbid  process  resulting  in  the  production  of  cuta- 
neous nodosities  and  thrombosed  superficial  veins  is  not  depen- 
dent on  \-aricosities,  infections,  or  trophic  disorders  in  the  terri- 
tory which  they  drain. 

8.  The  vessels  of  the  up[)er  extremity  may  Ije  atTected  by  the 
lesion  thrombo-angeitis  obliterans. 

9.  Thromliophlebitis  in  the  arm  and  forearm  should  arouse 
our  suspicions  as  regards  involvement  of  the  deep  vessels  of  the 
legs. 

10.  Further  studies  should  be  directed  towards  solving  the 
relationship  l)etween  the  two  thrombotic  lesions  that  we  have 
described.  Perhaps  excision  of  nodules  and  veins  early  in  the 
disease,  exploratory  incision  for  incpiiry  into  the  condition  of 
the  deep  vessels,  and  ])acteriological  and  serum  inxestigations 
along  the  proper  lines,  will  do  much  to  enlighten  us  in  our  inter- 
pretation of  this  most  puzzling  symptom-complex.  Although 
absolute  proof  is  lacking,  it  seems  more  than  ])ro])able  that  the 
same  determining  causative  factor  is  res])onsible  for  the  lesions 
of  both  the  superficial  and  deep  vessels. 

Since  1909  I  have  been  al)le  to  gather  data  on  twehe  addi- 
tional cases  in  which  the  superficial  veins  were  involved  and  have 
brought  the  number  of  excised  veins  to  twenty-five.  In  these. 
both  the  acute  and  healed  stage  of  the  disease  were  found.  bVom 
a  consideration  of  the  pathological  picture  the  conclusion  was 
reached  that  a  specific  characteristic  lesion  of  thrombo-angeitis 
obliterans  may  afTect  the  deep  as  well  as  the  superficial  \essels. 
and  that  it  is  from  the  lesions  in  the  \eins  that  we  shall  be  able 
to  gain  access  to  material  for  in\estigation  of  the  causative 
agent. 

In  the  j)h()tomicrographs  which  1  sliall  now  show,  and  which 
were  kindly  prepared  for  me  by  Dr.  1\  S.  Mandlebaum  and  by 
the  Photographic  Laboratory  of  the  Cornell  Medical  School.  I 
shall  endeavor  to  point  out  the  general  appearances  of  the  old 
lesions  in  the  deep  vessels,  the  acute  type  of  lesion  in  ihe  (\vc\) 
veins  and  arteries,  tlie  lesions  as  seen  in  the  veins  under  the  skin 
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and  how  these  latter  are  identical  with  the  lesions  of  thrombo- 
angeitis  obliterans,  the  explanation  for  the  peculiar  histological 
pictures  characteristic  of  the  disease,  and  finally  why  the  findings 
point  so  suggestively  to  the  presence  of  some  microbial  agent, 
although  none  such  has  as  yet  been  revealed. 

Although  in  this  rapid  review  of  a  subject  which  still  presents 
so  many  mooted  points  for  investigation,  we  have  been  unable  to 
give  a  comprehensive  idea  of  all  the  data  accjuired,  and  although 
it  has  been  impossil)le  to  give  all  the  details  which  support  my 
contentions,  it  is  hoped  that  a  vigorous  j^lea  in  favor  of  the  cor- 
rectness of  the  following  points  has  been  made : 

That  the  so-called  disease  endarteritis-obliterans  is  a  process 
in  which  an  acute  inflammatory  lesion  together  with  occlusive 
thrombosis  of  arteries  and  veins  is  the  characteristic  lesion, 
Second,  that  from  the  mechanical  point  of  view  and  from  the 
symptomatology  the  thrombotic  occlusion  is  the  most  important 
phenomenon. 

Third,  that  the  thrombosis  is  probably  preceded  and  certainly 
accompanied  by  an  acute  inflammatory  stage. 

Fourth,  that  the  lesion  involves  deep  veins  in  about  40  per 
cent,  of  the  cases,  the  superficial  veins  of  the  upper  and  lower 
extremity  in  20  per  cent,  of  the  cases. 

b^ifth,  that  recent  study  on  the  veins  shows  that  the  acute 
lesions  in  the  superficial  vesesls  and  in  the  deep  vessels  are  iden- 
tical. 

Sixth,  that  the  histologic  changes  in  the  veins  point  to  the  ex- 
istence of  an  infectious  process. 

Seventh,  that  we  believe  that  future  studies  should  l)e  directed 
towards  the  discovery  of  the  causatixe  agent  in  specimens  cut  out 
from  the  su])eriicial  \eins  that  are  the  seat  of  the  acute  thrombo- 
phlebitis. In  this  way  it  may  be  hoped  that  the  true  nature  of 
the  disease  may  soon  become  revealed. 

Piscitssioii  : 

Dr.  MacCm-i.tm  ;  Tlicro  is  notliin^'  to  add  to  Dr.   lUicr.^cr's  pai)c'r  whicli 

is  perfectly  clear.     There  are  two  types  of  disease  in  these  iieriplieral  vessels. 

In  one  the  lesions  hegin  with  calcification  of  the  media   fullowed  liy  alteration 

in  tlie  inlima  and  ma\'  result  in  tlirombosis.     Siudi  \essels  can  l)e  seen  plainly 
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in  the  later  stages  in  X-ray  photographs  with  all  their  branches  showing  even 
through  the  bones.  In  the  case  which  Dr.  Buerger  has  described,  the  vessels 
do  not  show  at  all  in  such  photographs. 

I  am  disappointed  that  Dr.  Buerger  cannot  yet  give  us  the  etiological 
factor  which  seems  upon  the  point  of  discovery.  It  will  be  interesting  to 
know  in  connection  with  the  canalization  to  what  degree  the  vessels  are  open 
beyond  the  thrombus.  The  canalization  may  l)e  caused  by  retraction  of  the 
thrombus  or  by  growth  of  the  vasa  vasorum  into  it  with  anastomoses  .so  as 
to  open  the  channel  through  the  thrombus  and  these  two  processes  can  be 
seen  side  by  side,  those  vessels  from  the  vasa  vasorum  having  distinct  mus- 
cular walls,  while  the  others,  for  a  time  at  least,  are  merely  endothelial-lined 
clefts.  I  still  feel  that  the  part  played  by  the  endothelium  consists  essentially 
in  re-lining  spaces  and  not  in  the  formation  of  the  connective  tissue  which 
replaces  the  thrombus. 

Dr.  Bishop:  My  discussion  must  be  a  negative  one,  but  the  negative  side 
is  important.  In  following  arteriosclerosis  as  my  favorite  clinical  subject, 
my  studies  showed  that  the  disease  under  discussion  had  nothing  to  do  with 
the  cardio-vascular  renal  disease  that  the  average  physician  has  so  often  to 
deal  with.  Cardio-vascular  renal  disease  is  a  localized  manifestation  of  a 
general  disease.  I  think  it  is  important  that  the  clinician  should  make  the 
distinction.  When  he  concentrates  his  mind  on  the  lesion  of  the  arteries  that 
accompany  it  he  feels  hopeless  from  the  therapeutic  standpoint.  It  is  impor- 
tant to  realize  that  the  disease  described  in  this  paper  and  other  diseases  of 
the  arteries  proper  exist  and  to  study  the  relation  these  diseases  bear  to  the 
gneral  clinical  disease  known  as  arteriosclerosis.  I  am  very  glad  to  have 
heard  the  paper. 
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THE  \^\LUE  OF  THE  ABDERHALDEN  TEST  FOR 

CANCERi 

ISAAC    LEVIN,     M.D. 
(From  the  Department  of  Cancer  Research  of  the  Montefiore  Home) 

An  early  diagnosi.s  of  cancer  will  probably  always  present  the 
most  important  factor  in  coml^ating  the  disease.  The  search  for 
a  serum  appears  to  be  the  most  promising  line  to  the  majority 
of  the  investigators  of  the  subject.  In  order  to  be  specific  for 
cancer  the  test  must  be  positive  in  a  high  percentage  of  cancer 
cases  and  at  the  same  time  must  be  negative  for  all  other  clinical 
conditions.  All  attempts  to  obtain  such  a  test  failed  u[)  to  the 
present,  notwithstanding  the  vast  amount  of  work  done  on  the 
subject. 

Abderhalden's  test  for  the  diagnosis  of  [)rcgnancy  is  consid- 
ered to  l)e  specific  by  a  great  many  investigators.  While  non- 
pregnant  indixiduals  may   give   a   positive  reaction,   a  negative 
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Abderhalden  test  seems  to  be  absolute  proof  that  the  individual 
is  not  pregnant.  In  view  of  this  applicability  of  the  pregnancy 
test  Abderhalden  himself  and  several  other  investigators  at- 
tempted recently  to  utilize  the  method  for  the  elaboration  of  a 
diagnostic  test  for  malignant  diseases. 

In  order  to  form  a  correct  estimation  of  the  results  obtained 
it  is  necessary  to  give  a  brief  review  of  Abderhalden's  concep- 
tions of  the  mechanism  of  his  serum  reaction  in  pregnancy.  The 
following  observation  served  as  the  basis  for  the  development  of 
the  test :  When  foreign  proteid  substances  like  gelatin,  casein, 
gliadin,  etc.,  are  introduced  directly  into  the  circulation  of  an 
animal,  there  appear  in  its  blood  serum  proteolytic  ferments  capa- 
ble of  splitting  up  the  introduced  substances  and  thus  render 
them  innocuous  to  the  organism.  Abderhalden  at  first  thought 
that  these  ferments  are  formed  by  the  leucocytes.  In  his  most 
recent  publication  he  brings  forward  experimental  e^■idence  which 
seems  to  indicate  that  these  ferments  are  derived  from  the  cells  of 
the  pancreas  and  the  intestinal  wall.  These  cells  form  and  mob- 
ilize the  same  ferments  in  the  course  of  normal  digestion  of  food. 
Only  in  the  latter  instance  the  ferments  appear  free  in  the  di- 
gestive tract,  while  upon  introduction  of  foreign  proteids  into 
the  circulation  the  ferments  are  mobilized  directly  into  the  blood 
serum.  These  ferments  are  not  specific  in  their  action  and  are 
capable  of  splitting  up  all  kinds  of  proteid  material.  Abder- 
halden then  took  u[)  the  question  whether  similar  ferments  would 
be  mobilized  into  the  blood  serum  upon  the  introduction  of  pro- 
teid substances  native  to  the  organism  but  which  under  normal 
conditions  do  not  appear  in  the  blood.  Schmorl,  A^it,  and  others 
have  shown  that  chorionic  epithelium  enters  the  circulation  dur- 
ing pregnancy.  These  cells  present  sul)stances  which  are  not 
only  native  to  the  organism  but  are  produced  by  the  organism 
itself.  At  the  same  time  they  are  not  present  in  the  blood  serum 
under  normal  conditions.  It  appeared  to  Abderhalden  that  these 
chorionic  cells  circulating  in  the  blood  of  ])regnant  women  may 
mobilize  ferments  into  the  blood  scrum,  hnestigation  showed 
this  sup[)osilion  to  ha\c  been  correct.      There  are  present  in  the 
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blood  serum  of  pregnant  women  ferments  which  spht  up  the 
proteid  substances  of  the  human  placenta  and  which  cannot  be 
found  in  the  blood  serum  of  a  non-pregnant  individual.  These 
latter  ferments  in  contradistinction  to  those  mobilized  by  intro- 
duction of  foreign  proteid  substances  seem  to  be  specific  and  do 
not  split  up  any  other  substances  Init  the  placental  proteids.  The 
free  circulation  of  the  chorionic  ^"illi  in  the  blood  does  not  occur  ' 
with  sufficient  frecjuency  to  explain  the  apparently  constant  pres- 
ence of  the  specific  ferments  in  the  serum.  Abderhalden  thinks 
that  chorionic  epithelium  may  remain  in  situ  and  send  into  the 
circulation  proteid  material,  which  may  be  then  split  up  either  by 
a  non-specific  ferment  derived  from  the  pancreas  or  by  a  specific 
ferment  produced  by  the  same  chorionic  cell  and  mobilized  into 
the  circulation.  He  further  argues  that  any  somatic  cell  in  the 
course  of  its  metabolism  may  mobilize  into  the  circulation  both 
its  own  proteid  material  and  its  own  specific  ferment  capable  of 
digesting  the  former.  Again,  when  a  somatic  cell  dies  within 
the  organism  it  is  split  up  into  various  proteid  substances,  which 
enter  the  circulation.  During  this  process  of  disintegration  there 
may  be  mobilized  into  the  circulation  the  so  called  autolytic  fer- 
ments, which  may  ha\e  a  specific  action  on  the  proteid  material  of 
the  disintegrated  cell.  Thus  there  may  be  i)resent  at  any  given 
time  in  the  blood  serum  a  great  variety  of  ferments  both  specific 
and  non-specific  in  their  action.  It  is  i)ossil)le  that  the  sum  total 
of  their  combined  activity  may  be  a  proteolytic  action  specific  for  a 
given  proteid  substance  and  blood  serum  ?  This  is  the  crucial 
question  in  the  whole  problem. 

The  specific  proteolytic  action  of  the  ferments  present  in  the 
blood  serum  of  pregnant  indi\iduals  on  [)lacental  tissue  seems  to 
be  well  established  though  L.  ]\Iichaelis,  and  Lagermarck,  Oeller 
and  Stephan,  and  a  few  others  maintain  that  the  same  ferments 
capable  of  splitting  up  placental  proteids  are  occasionally  found 
in  other  diseases,  in  normal  indi\iduals  and  even  in  males.  Al)- 
derhalden  states  that  the  test  was  proven  to  be  correct  in  at  least 
1500  cases  of  pregnancy  in  Germany  alone.  In  any  event  a  neg- 
ative test  seems  to  exclude  pregnancy  completely. 
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P.  Hirsch.  Rosenthal  and  Bieberstein  have  shown  experi- 
mentally that  there  may  appear  in  the  blood  serum  of  animals 
ferments  which  act  specifically  on  proteid  material  of  certain 
organs.  In  view  of  all  this  it  is  possible  a  priori  that  there  may 
appear  under  pathological  conditions  in  the  blood  serum  specific 
ferments  acting  on  the  proteid  of  the  diseased  tissue.  The  blood 
serum  of  a  cancer  patient  may  then  be  found  to  contain  specific 
ferments  acting  on  cancer  tissue.  Such  a  ferment  in  order  to  be 
fully  specific  and  of  value  for  purposes  of  diagnosis  should  not 
be  present  in  any  but  cancerous  serum. 

The  results  obtained  thus  far  by  the  difl:'erent  investigators  on 
the  subject  are  very  contradictory.  Epstein,  Gambaroff,  and 
later  with  improved  methods,  Guggenheimer,  and  Abderhalden 
himself  found  nearly  always  positive  results  with  carcinoma 
serum  and  negative  with  serum  of  non-cancerous  individuals. 
On  the  other  hand,  Markus,  Fraenkel,  Halpern  and  Oeller  and 
Stephen  found  a  positive  reaction  only  in  from  30  per  cent,  to 
75  per  cent,  of  the  carcinoma  cases,  while  a  certain  number  of 
non-carcinomatous  sera  reacted  positively  with  cancer  tissue. 
The  latter  investigators  came  to  the  conclusion  that  with  the 
present  methods  the  test  cannot  be  considered  specific  for  car- 
cinoma. 

The  present  investigation  was  undertaken  in  order  to  form 
an  estimate  as  to  the  adaptability  of  the  method  for  clinical  pur- 
poses and,  furthermore,  to  investigate  whether  radiotherapy 
would  infiuence  the  content  of  specific  ferments  in  the  blood 
serum  of  carcinoma  patients.  The  latter  phase  of  the  problem 
has  not  only  a  practical  but  a  theoretical  interest.  It  is  known 
that  Roentgen  rays  destroy  carcinoma  cells.  If  the  ferments  of 
the  l)lo(j(l  serum  which  split  up  carcinoma  tissue  are  derived  from 
dead  cells,  7.  c,  are  autolytic  ferments,  then  they  ought  to  in- 
crease after  radiation.  (Jn  the  other  hand,  if  the  ferments  are 
mobilized  by  the  carcinoma  cells  in  the  course  of  their  life  metab- 
olism, then  they  ought  to  diminish  after  treatment,  and  the  Ab- 
derhalden test  must  show  it.  A  few  weeks  ago  while  this  in\'es- 
tigation  was  in  progress  there  appeared  a  i)ublication  by  Oeller 
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and  Stephan  in  which  they  consider  the  same  subject.  They 
observed  the  appearance  of  ferments  in  the  blood  serum  of 
patients  after  radiation,  which  showed  a  negative  reaction  before 
treatment. 

The  results  of  the  present  investigation  were  obtained  l3y  the 
aid  of  the  dialysation  method.  Briefly  the  test  consists  in  the  fol- 
lowing :  Human  carcinoma  tissue  is  boiled  in  a  prescribed  manner 
in  distilled  water  to  which  acetic  acid  is  added.  Small  bits  of  the 
tissue  are  placed  together  with  a  certain  quantity  of  blood  serum 
in  a  dialyser  of  porous  parchment  paper.  The  latter  is  shown  in 
a  preliminary  test  to  be  permeable  for  peptone  and  not  permeable 
for  albumen.  The  dialyser  with  its  contents  is  put  in  a  glass 
tube  containing  sterile  distilled  water.  The  water  in  the  tube  is 
covered  with  toluol  to  prevent  bacterial  contamination,  the  tube 
is  covered  with  a  sterile  cotton  plug,  and  the  whole  placed  in  an 
incubator  and  incubated  at  37.5°  C.  for  16  hours.  Then  the 
dialyser  is  removed  from  its  container,  and  10  c.c.  of  the  dialy- 
sate  free  from  toluol  is  mixed  with  0.2  c.c.  of  a  i  per  cent,  solu- 
tion of  ninhydrin  and  boiled.  Ninhydrin  is  a  substance  which 
gives  a  colorless  solution  with  water,  but  when  mixed  with  a  so- 
lution containing  all^umen,  peptone  or  amino-acids,  gives  a  \-iolet 
color  on  boiling.  The  more  proteid  substances  there  are  in 
the  solution  the  deeper  is  the  color.  Since  the  dialyser  is  not  per- 
meable for  albumen  a  violet  color  indicates  that  the  blood  serum 
contained  ferments  which  split  up  the  coagulated  proteid  sub- 
stances of  the  boiled  carcinoma  tissue.  Control  tests  with  iden- 
tical dialysers  must  show  that  neither  the  blood  serum  alone  nor 
the  tissue  alone  contain  any  dialysable  substances.  All  the  minute 
details  of  the  test  and  all  the  possible  chances  for  error  can  l)e 
found  in  Abderhalden's  most  recent  publication. 

The  tests  of  the  present  investigation  were  done  under  strict 
guidance  of  the  rules  laid  down  by  .\bderhalden.  The  tissue 
used  was  adenocarcinoma  of  the  1)reast  and  it  served  for  all  the 
cases.  Some  investigators  controlled  their  results  by  using  also 
non-carcinomatous  tissue.  This  seems  to  the  writer  to  be  super- 
fluous.    The  question   to  be  investigated   is   whether  there   are 
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present  in  the  blood  serum  of  the  patients  specific  ferments  capa- 
ble of  splitting  up  coagulated  proteid  matter  specific  for  car- 
cinoma tissue.  Blood  serum  was  obtained  for  the  test  from  13 
cases  of  carcinoma,  4  cases  of  sarcoma,  12  cases  of  pulmonary 
tuberculosis  and  from  8  cases  suffering  from  light  nervous  ail- 
ments. 

The  results  of  the  tests  are  as  follows:  Of  the  13  carcinoma 
cases,  12  were  positive  and  i  negative.  The  sarcoma  cases  were 
all  positive.  Of  the  12  tuberculosis  cases,  5  were  positive  and 
7  negative,  and  of  the  last  series  4  were  positive  and  4  negative. 
Subsequent  tests  taken  on  carcinoma  cases  after  several  X-ray- 
treatments  did  not  show  any  dift'erence  in  the  ferment  contents 
of  the  blood  serum. 

The  analysis  of  the  results  shows  that  while  the  test  is  most  fre- 
c|uently  positive  in  carcinoma  it  cannot  be  considered  actually 
specific  since  the  same  ferments  seem  to  appear  in  the  blood 
serum  of  non-carcinomatous  individuals.  Abderhalden  claims 
that  results  negating  his  conclusions  are  due  usually  to  faulty 
technicjue.  But  the  same  faults  which  increase  the  number  of 
positive  results  in  non-carcinomatous  individuals,  would  also 
have  shown  the  number  of  positive  cases  in  carcinoma  to  be 
greater  than  in  reality.  Furthermore,  the  test  while  consisting 
of  a  great  many  steps  is  not  difficult  of  execution.  The  real 
difficulty  lies  in  the  complexity  of  the  phenomena  involved  in  the 
pr()l)lem.  Carcinoma  tissue  used  for  the  test  consists  of  cancer 
cells,  connective  tissue  and  blood  vessels  and  consequently  must 
contain  different  proteid  substances  some  of  which  may  possess 
characteristics  of  carcinoma  tissue,  while  others  may  be  analo- 
gous to  normal  tissue.  The  Ijlood  serum  on  the  other  hand  may 
contain  a  variety  of  specific  and  non-specific  ferments.  All 
these  may  combine  to  give  a  positive  ninhydrin  reaction.  The 
remedy  offered  by  Oeller  and  Stephan  to  take  instead  of  car- 
cinoma tissue  emulsions  of  normal  cells  homologous  to  the  organ 
in  which  the  primary  carcinoma  developed  could  not  serve  the 
purpose,  h'erments  which  may  also  attack  normal  organ  cells 
cannot  be  specific  for  carcinoma.     At  best  they  can  show  that 


ABDERHALDEN  TEST  FOR  CANCER  121 

carcinoma  cells  are  structurally  identical  with  the  organ  cells  in 
which  they  grow,  and  then  we  may  ne\er  hope  to  obtain  a  specific 
diagnostic  method  for  carcinoma.  In  normal  pregnancy  the 
conditions  are  simpler  and  easier  to  handle.  Nevertheless,  the 
applicability  of  Abderhalden's  test  for  the  diagnosis  of  preg- 
nancy and  the  results  of  the  experimental  work  on  animals 
indicates  that  action  of  the  specific  ferments  may  dominate  the 
results  in  a  given  case.  It  is  imperative  therefore  that  a  great 
deal  more  of  research  both  clinical  as  well  as  experimental  should 
be  done  before  a  decision  can  be  reached  as  to  the  applicability  of 
the  test  for  the  clinic.  The  proteid  substance  which  the  ferments 
split  u\)  must  be  made  to  be  more  clearly  specific  and  the  test  itself 
must  be  finer  and  not  depend  on  the  behavior  of  the  dialyser. 
All  these  matters  are  the  subject  of  further  research  of  the 
writer.  But  for  the  present  the  method  belongs  to  the  research 
laboratory  and  not  to  the  clinic. 

Discussion: 

Dr.  L.'VMBert:  Can  you  use  in  the  test  tissue  from  any  type  of  cancer  or 
are  the  results  more  satisfactory  when  the  tissue  comes  from  a  cancer  of  the 
same  type  as  that  with  which  the  individual  is  suffering?  Theoretically,  it 
would  appear  that  the  best  tissue  for  the  reaction  would  be  that  from  the 
patient's  own  tumor. 

Dr.  Lkvin:  We  can't  use  cancer  tissue  from  the  individual  because  we 
do  not  always  possess  it.  As  far  as  the  use  of  homologous  tissue  is  con- 
cerned, if  the  test  is  to  be  of  any  use  at  all  we  should  be  able  to  find  out 
whether  there  is  cancer  or  not.  I  used  throughout  the  same  tissue,  adeno- 
carcinoma of  the  breast;  it  sufficed  for  all  of  the  work.  Others  have  used 
tissue  from  two  or  three  organs.  One  investigator  claimed,  as  is  stated  in 
my  paper,  that  he  obtained  a  better  result  with  cells  of  the  normal  organ 
liver  for  instance  in  which  the  tissue  grew  than  with  carcinoma  cells  of 
another  organ.  Such  results,  if  correct,  would  appear  to  me  to  completely 
invalidate  the  test. 

Dr.  Lambert:  Judging  from  the  morphological  characteristics  of  tumors, 
it  would  appear  that  the  cells  of  the  various  types  of  cancer  may  differ  from 
one  another  more  widely  chemically  than  from  the  organs  in  which  the  tumors 
arise.  For  example,  the  cells  of  an  adeno-carcinoma  of  the  liver  are  prob- 
ably more  closely  related  in  their  chemical  structure  to  normal  liver  cells 
than  they  are  to  the  cells  of  a  squamous  cells  carcinoma  of  the  skin. 

Dr.  Stronc;  :  I  undertook  the  .\bderhalden  test  with  a  view  of  using  it 
for  the  diagnosis  of  cancer  and  my  results  were  very  unsatisfactory.  I  went 
back  to  the  pregnancy  test  and  in  150  tests  f<nnid  it  very  unreliable.     I  could 
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not  draw  definite  conclusions  and  discarded  the  whole  test.  The  criticism 
has  been  made  that  the  technique  was  wrong.  Ultimately  that  criticism  must 
fall  to  the  ground  for  so  many  workers  have  had  the  same  results.  Abder- 
halden  has  recently  said  that  only  those  who  were  able  to  make  the  distinction 
between  pregnancy  and  non-pregnancy  could  do  the  test.  If  one  got  a  reac- 
tion in  a  non-pregnant  case  he  could  not  do  the  test.  Later  he  published  such 
a  result  himself. 

Dr.  Levix:  In  justice  to  Abderhalden,  I  must  say  that  the  easiest  way  to 
get  the  technique  of  the  work  is  to  try  it  on  pregnancy  before  undertaking 
other  work.  As  for  the  idea  that  whoever  gets  results  negating  Abder- 
halden"s  work  does  not  master  the  technique, — the  technique  is  complicated, 
but  not  more  so  than  a  number  of  other  tests. 


THE  EFFECT  OF  PROPHYLACTIC  TU^^IOR  A'ACCINES 

IN  RATS 

RICHARD   WEIL,    M.D. 

The  fact  is  probably  familiar  to  all,  and  therefore  hardly 
needs  emphasis,  that  it  is  possible  to  inoculate  experimental  ani- 
mals with  tumor  tissue,  or  even  normal  tissue,  and  so  to  put  them 
in  a  condition  in  which  they  are  refractory  to  subsequent  tumor 
grafts.  In  an  article  published  this  year  I  stated  that  it  was  pos- 
sible by  making  a  thin  suspension  of  tumor  cells  and  injecting 
this  in  small  amounts  into  the  jugular  vein  to  produce  multiple 
pulmonary  growths.  As  these  pulmonary  tumors  have  never 
Ijcen  shown  I  have  brought  specimens  this  evening.  \\  hen  these 
suspensions  were  injected  in  the  same  amounts  in  the  skin,  they 
almost  invariably  failed  to  produce  grafts ;  in  animals  so  treated, 
the  tumor  would  not  grow  on  subsequent  inoculation. 

In  a  series  of  experiments  I  combined  the  subcutaneous  and 
intravenous  routes,  vaccinating  intravenously  and  subcutaneously 
at  the  same  time.  In  the  first  set  7  control  animals  were  used; 
they  were  injected  intravenously  and  after  24  days  all  had  tumors 
of  the  lungs;  6  received,  in  addition,  subcutaneous  injections  of 
the  same  suspension.  In  these  latter,  which  were  killed  in  from 
21  to  30  days  after  injection,  there  was  no  tumor  growth.  In  a 
second  series  the  same  results  were  obtained.     A  specimen  of 
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a  control  rat  of  the  series  is  shown  with  the  hmgs  riddled  with 
tumors.  The  animals  which  were  injected  both  intravenously 
and  subcutaneously  on  the  same  day  with  the  same  suspension 
presented  no  pulmonary  tumors. 

It  seems  fair  to  conclude  that  in  case  of  simultaneous  injec- 
tions by  the  subcutaneous  and  intravenous  routes,  if  the  animal 
is  refractory  to  the  subcutaneous  and  susceptible  to  the  intrave- 
nous, that  the  immunity  developed  by  the  former  route  prevents 
the  "  take "  of  the  pulmonary  graft.  In  6  animals  the  sul^cu- 
taneous  vaccination  was  done  six  days  after  the  intravenous  in- 
jection. They  were  killed  after  28  days  and  the  lungs  of  5  were 
negative  and  i  positive.  In  a  third  set  the  subcutaneous  in- 
jection was  done  ten  days  after  the  intravenous  injection.  The 
animals  of  this  series  were  killed  after  26  days  and  presented 
pulmonary  tumors. 

These  experiments  show  that  the  animals  can  be  protected  by 
subcutaneous  injections  against  a  simultaneous  or  a  preceding  in- 
travenous injection  of  tumor  tissue.  The  protection  was  pro- 
nounced up  to  six  days;  after  ten  days  the  protection  was  very 

slight. 

Discussion: 

Dr.  Wood:  What  anatomical  condition  was  found  in  the  lungs  of  animals 
which  had  had  an  intravenous  injection  six  dajs  previously?  If  the  cancer 
emboli  in  the  lungs  after  six  to  ten  days  had  already  formed  firm  tissue 
attachments,  Dr.  Weil's  experiments  would  show  the  possibility  of  influencing 
tumors  after  they  had  begun  to  grow.  On  the  other  hand,  if  the  emboli  were 
still  in  the  condition  of  those  described  by  M.  B.  Schmidt,  covered  with  fibrin 
and  not  actively  growing,  it  would  .show  that  the  tumor  cells  merely  had  been 
influenced  and  not  the  tumors.  It  would  be  a  very  important  thing  if  actively 
growing  tumors  could  be  influenced  in  this  way. 

Dr.  Weil:  I  can  not  answer  Dr.  Wood's  question.  I  sectioned  a  number 
of  lungs  but  on  account  of  the  small  size  of  the  grafts,  which  consisted  of 
six  to  eight  cells  only,  I  found  it  impossible  to  demonstrate  them  in  sections. 


THE  INFUENCE  OF  DIET  ON  TRANSPLANTABLE 
SARCOMA  IN  RATS 

S.    p.    BEEBE,    M.D. 

The  first  paper  published  by  ns  upon  the  question  of  the  effect 
of  diet  in  cancer  had  to  do  with  the  results  obtained  when  car- 
bohydrate was  entirely  eliminated  from  the  diet.  We  found  that 
if  carbohydrate  was  entirely  eliminated  there  was  a  smaller 
percentage  of  takes,  the  tumor  grew  much  more  slowly,  and  a 
larger  percentage  showed  complete  regression  as  compared  with 
control  animals  on  full  diet. 

In  one  experiment  26  animals  were  placed  on  a  special  diet, 
and  26  controls  on  a  full  diet.  They  were  all  inoculated  with  the 
same  tumor  on  the  same  day.  Every  animal  inoculated  showed 
a  "take."  Of  those  animals  on  the  special  diet  containing  no 
carbohydrate,  2  died  from  the  tumor,  4  died  from  accident  or- 
unknown  causes,  and  20  showed  complete  regression  of  the  tumor. 
Of  the  26  animals  on  the  control  diet  containing  carbohydrate, 
24  died  from  the  tumor  and  2  recovered. 

In  order  to  obtain  such  effects,  however,  it  was  found  neces- 
sary to  prepare  the  animals  by  feeding  them  on  a  special  diet  for 
some  time  (two  to  six  weeks)  before  inoculating"  them  Avith  the 
tumor.  If  a  special  diet  was  begun  on  the  day  of  inoculation  no 
difference  could  be  observed  between  the  two  groups  of  animals. 

The  most  recent  experiments  have  had  to  do  with  other  modi- 
fications of  diet.  It  will  be  recalled  that  Mendel  and  Osborn'e 
have  shown  that  the  normal  growth  of  a  rat  is  markedly  affected 
by  the  character  of  fat  in  the  food.  If  a  healthy  rat  is  placed  on 
a  liberal  diet  containing  fat  in  the  form  of  lard  he  grows  well  for 
a  time  but  finally  reaches  a  stage  where  growth  is  very  slow,  and 
finally  a  loss  of  weight  occurs  even  though  he  has  an  abundance 
of  food.  If,  at  this  time  butter  is  substituted  for  lard,  growth 
begins  again  at  once  and  continues  in  normal  fashion.     If  the 
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animal  is  fed  on  butter  from  the  beginning  there  is  no  evidence 
of  a  cessation  of  growth. 

We  have  made  experiments  to  determine  whether  such  an 
effect  as  was  observed  in  normal  animals  would  be  produced  in 
tumors.  Our  experiments  have  shown  that  Ijutter  is  a  very  effect- 
ive stimulant  to  the  growth  of  the  Buff'alo  rat  sarcoma,  the  tumor 
used  in  our  experiments.  The  tumors  grew  much  more  rapidly 
in  the  animals  receiving  a  butter  diet.  A  much  larger  percentage 
of  the  animals  was  killed  by  the  tumor  when  the  animals  were 
fed  on  butter. 

In  these  experiments  it  has  not  been  necessary  to  have  a 
previous  preparation  of  the  animal  in  order  to  get  the  results 
indicated..  The  tumor  growth  in  the  animal  fed  on  butter  has 
been  the  most  rapid  and  the  tumor  has  reached  a  much  larger 
size  than  in  any  animals  that  I  have  seen  before.  In  some  in- 
stances at  the  time  of  death  of  the  animal  the  tumor  mass 
weighed  two  and  a  half  times  as  much  as  the  rest  of  the  animal. 
In  one  instance  the  weight  of  the  tumor  dissected  out  at  the  time 
of  death  was  130  gm.,  while  the  weight  of  the  body  of  the  animal 
after  removal  of  the  tumor  was  only  51  gm.  From  this  experi- 
ment it  appears  that  the  diet  favorable  to  the  growth  of  animal 
tissue  is  also  favoral)le  to  the  growth  of  tumor  tissue.  Is  it  not 
difficult  to  reconcile  such  observations  with  the  theory  that  these 
tumors  have  an  infectious  origin? 

We  have  made  some  experiments  to  determine  the  effect  of 
cholesterol  on  tumor  growth  Init  we  are  not  yet  ready  to  publish 
any  conclusions. 

It  will  be  recalled  that  Mendel  and  Osborne  have  found  that 
certain  proteins  which  were  incomplete  chemically  permitted 
maintenance  but  prevented  growth.  Wq  have  made  some  ex- 
periments with  a  diet  containing  i)r()tein  of  this  tyi)e  and  ha\e 
found  that  it  is  possible  to  maintain  an  animal  in  a  fairly  satis- 
factory condition  of  nutrition  and  yet  prevent  growth  of  the 
tumor.  It  has  been  possible  to  do  this  likewise  in  animals  which 
have  not  been  prepared  iov  the  implantation  of  the  tumor  l)y  a 
prc\ious   period   on  a   si)ccial   diet.      .\    consi(leral)le   numl)er  of 
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factors  influenced  the  results  which  may  be  obtained  in  experi- 
ments of  this  character.  Experiments  have  been  made  with 
other  types  of  protein  food  but  we  are  not  yet  ready  to  report 
results  at  this  time.  Enough  has  been  determined,  however,  to 
indicate  that  the  character  of  the  diet  influences  the  growth 
of  the  implanted  tumor  to  a  remarkable  degree. 

These  statements  are  based  on  experiments  with  the  Buffalo 
rat  sarcoma.  We  are  not  yet  prepared  to  say  what  results  may 
be  obtained  with  other  types  of  tumors. 


THE  INFLUENCE  OF  UNDERFEEDING  ON  SPON- 
TANEOUS MOUSE  TUMORS 

PEYTON    ROUS,    M.D. 
(From  the  Laboratories  of  the  Rockefeller  Institute  for  Medical  Research) 

Several  workers  have  shown  that  underfeeding  or  the  feeding 
of  special  diets  will  render  mice  relatively  insusceptible  as  hosts 
for  transplanted  tumors.  In  general  the  results  have  been  ob- 
tained by  beginning  the  treatment  at  the  time  of  inoculation  of 
the  animals  or  several  weeks  previously.  The  question  whether 
large  tumors,  recurrences  after  operation,  or  metastases  can  be 
influenced  by  diet  has  not  been  adequately  studied ;  and  the  influ- 
ence of  diet  upon  spontaneous  growths  has  never  been  in\-esti- 
gated  experimentally. 

The  experiments  now  to  ht  reported  ha\"e  l)een  carried  out 
with  the  help  of  Dr.  Linda  Lange.  They  are  a  continuance  of 
work  begun  four  years  ago  and  already  briefly  reported  upon.^ 
At  that  time  it  was  found  that  whereas  in  animals  underfed  on  a 
standard  diet  grafts  of  trans[)lantahlc  tumors  "took"  with  rela- 
tive difflculty  and  grew  slowly  (Morcschi),  if  the  underfeeding 
was  begun  after  the  tumor  had  reached  a  considerable  size  its 
effect  on  the  neoplasm  was  much  slighter.     Indeed  the  Flexner- 

^  I'roc.  Soc.  for  /i.vfer.  Biol,  and  Med.,  Kji  i,  \'III,  128. 
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Jobling  adenocarcinoma  grew  with  the  same  rapidity  in  rats  rap- 
idly losing  weight  on  low  diet  as  in  controls  fattening  on  the 
same  kind  of  food.  The  Jensen  sarcoma,  a  growth  of  relatively 
unstable  equilibrium,  and  one  which  frequently  retrogresses  after 
attaining  a  large  size,  grew  slowly  and  retrogressed  more  fre- 
quently in  underfed  hosts.  Our  recent  experience  has  made  it 
apparent  that  the  behavior  of  these  two  growths  may  be  taken- 
as  type  instances. 

In  resuming  the  work,  tumors  of  the  mouse  as  well  as  of 
the  rat  have  been  employed.  For  rats  the  same  ration  as  previ- 
ously has  been  used, — a  finely  ground  cake  of  oatmeal,  rye-flour, 
corn-meal,  milk  and  sugar  with  measured  quantities  of  fresh  milk 
to  moisten  it.  The  mice  were  underfed  on  a  diet  lacking  in  cer- 
tain constituents  necessary  to  growth,  namely  on  Sweet's  modi- 
fication of  one  of  Mendel's  foods. 

With  the  idea  of  studying  the  influence  of  underfeeding  on 
the  development  of  metastases  two  mouse  tumors  which  fre- 
quently metastasize  were  procured.  ]jut  the  underfeeding  so 
markedly  delayed  the  enlargement  of  primary  growths  of  both 
sorts  that  to  test  its  eff"ect  on  secondary  tumors  seemed  unneces- 
sary. The  influence  of  underfeeding  on  recurrences  and  implan- 
tations of  the  Flexner-Jobling  tumor,  following  operation,  was 
next  taken  up.  Rats  carrying  large  growths  of  this  strain  were 
underfed  and  when  they  had  lost  much  weight  were  operated 
upon  and  the  tumor  removed  sa\e  for  a  small  bit  left  with  its 
vascular  connections  undisturbed.  Two  subcutaneous  implants 
of  the  animal's  own  tumor  were  made  at  a  distance  from  the 
wound.  These  may  be  taken  as  representing  in  some  sort  dis- 
seminations at  the  time  of  operation.  It  was  found,  just  as  in 
the  experiments  of  four  years  previous,  that  underfeeding  car- 
ried to  the  point  of  emaciation  had  no  effect  on  the  primary 
growth.  The  result  as  regards  recurrences  and  growth  of  the 
implants  varied  from  series  to  series.  In  one  series  recurrences 
occurred  more  promptly  and  the  implants  grew  more  rapidly  in 
the  underfed  rats  than  in  the  controls.  In  another  set  opposite 
results   obtained.      In    a    third    series    the    underfeeding   had    no 
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obvious  influence.  Altogether  it  was  plain  that  many  factors  be- 
sides mere  differences  in  nutrition  entered  into  and  served  to 
confuse  the  results.  One  such  factor  undoubtedly  is  the  resist- 
ance engendered  in  the  host  by  a  transplanted  tumor  acting  as 
strange  tissue.  The  conclusion  seemed  unavoidable  that  findings 
with  transplanted  growths  could  not  be  used  for  generalization  as 
regards  the  influence  of  diet  upon  spontaneous  tumors. 

To  obtain  spontaneous  growths  of  the  mouse  proved  rela- 
tively easy;  and  thus  far  about  one  hundred  have  been  used  for 
the  work.  All  have  been  growths  of  the  female  mamma  and  all 
adenocarcinomata  except  three,  these  latter  being  carcinoma  sar- 
comatodes. The  mice  were  divided  into  two  lots,  one  full  fed  on 
a  mixed  diet,  the  other  underfed  on  Sweet's  modification  of  Men- 
del's food.  All  were  operated  upon  by  a  uniform  technic  and  the 
growths  removed  save  for  a  small  bit.  Two  subcutaneous  im- 
plants of  the  animal's  own- tumor  were  made.  Following  opera- 
tion the  animal  was  kept  under  observation  for  thirty-five  days, 
a  period  within  which,  as  Haaland  has  shown,  spontaneous 
growths  ordinarily  recur  in  full-fed  mice. 

The  operative  mortality  was  high  and  the  results  in  a  number 
of  animals  were  ruled  out  l)ecause  of  complications.  Among 
the  remaining  mice  83  per  cent,  of  24  fed  on  full  diet  developed 
a  recurrence  within  35  days,  as  compared  with  41  per  cent,  of  23 
underfed  mice.  The  grafts  grew  in  41  per  cent,  of  the  under- 
fed and  in  68  i)er  cent,  of  the  controls. 

It  is  possible,  then,  by  underfeeding  on  a  suitable  diet,  to 
delay  recurrence  and  the  growth  of  implants  of  a  proportion  of 
the  spontaneous  tumors  of  the  mouse.  The  period  of  thirty-five 
days  in  the  mouse's  life  corresponds  to  about  two  years  in  that 
of  the  human  being.  Unfortunately  even  in  mice  in  which  un- 
derfeeding gave  its  best  results  no  enduring  resistance  was  ac- 
quired. When  the  animals  were  placed  on  ordinary  diet  and 
regained  weight  a  recurrence  appeared  and  the  grafts  grew, 
usually  very  prom])tly. 

The  loss  of  weight  entailed  by  the  underfeeding  was  consid- 
erable.     Tliis  fact  seems  to  ha\e  inlluenced  the  results  more  than 
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the  character  of  the  diet,  to  judge  from  the  resuks  in  a  recent 
series  of  mice  in  which  the  special  food  was  given  in  ciuantit}' 
and  the  weight  akered  Ijut  skjwly.  In  these  animals  the  findings 
were  little  different  from  those  in  the  controls  on  full  diet. 

It  was  repeatedly  noted  that  the  healing  of  the  wounds  of  un- 
derfed mice  took  place  with  great  slowness.  Special  experiments 
show  that  the  proliferative  acti\ity  of  the  connective  tissue  of 
such  animals  is  much  decreased.  This  may  furnish  some  exi)lana- 
tion  of  the  results  with  the  tumors.  For  those  growths  mark- 
edly influenced  by  the  underfeeding  were  in  general  relatively 
benign  ones,  such  as  do  not  invade  but  are  dependent  for  the 
most  part  on  a  new,  supporting  and  vascularizing  stroma  elabo- 
rated by  the  host.  Any  factor  retarding  the  formation  of  this 
stroma  would  dcnibtless  retard  indirectly  the  tunior  growth. 

Discussion: 

Dr.  Lkvi.n  :  The  growth  of  a  tumor  is  a  complicated  phenomenon  and  dif- 
ferences in  food  alone  cannot  explain  all  the  variations.  Dr.  Rous's  charts 
which  deal  with  operative  removal  of  spontaneous  tumors  interest  me  par- 
ticularly. I  have  met  the  same  condition,  when  I  removed  a  tumor  trans- 
planted suhcutaneously  and  then  inoculated  a  piece  of  it  into  an  organ  (liver 
or  spleen)  of  the  same  animal.  There  was  no  change  in  the  diet.  Whenever 
the  subcutaneous  tumor  recurred  after  the  operative  removal  the  graft  in 
the  organ  grew.  When  there  was  no  recurrence  of  the  sul)CUtaneous  tumor, 
there  was  no  take  in  the  organ.  Apparently  in  the  latter  animals  there  has 
developed  a  general  immunity  which  had  no  relationship  to  the  conditions  of 
feeding.     Is  Dr.  Rous  certain  that  all  of  his  tumors  were  spontaneous? 

Dr.  Ewing:  It  would  seem  natural  that  the  exaggerated  growth  of  neo- 
plasms should  be  partly  inhil)ited  by  withdrawal  of  food.  Experimental 
proof  of  this  fact  has  not  been  before  furnished.  Dr.  Rous  concludes  that 
this  fact  can  have  no  bearing  in  human  tumors,  l)ut  I  am  told  that  there  is 
a  successful  sanitarium  in  this  state  where  cancer  is  treated  with  remarkaljle 
results,  chiefly  by  starvation.  The  influence  of  low  diet  is  not  an  entirely 
new  observation,  l)ut  the  demonstration  that  tumors  can  be  affected  by  with- 
drawal of  certain  substances  from  the  diet  which  arc  especially  favorable  for 
tumor  growths,  without  starving  that  animal,  introduces  a  new  field  into 
modern  cancer  research.  It  would  be  interesting  to  know  if  the  Flexncr- 
Jobling  tumor  which  refuses  to  respond  to  low  diet,  can  l)e  influenced  by 
variations  in  carbohyrates,  lard,  butter  or  cholesterol. 

Dr.  Rou.s  :  It  has  often  been  observed,  of  course,  as  Dr.  lowing  says,  that 
the  tumors  of  human  beings  are  influenced  by  sickness  or  emaciation  of  the 
host.     Hut  this  matter  has  not  been  studied  with  the  spontaneous  growths  of 
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animals.  That  is  the  reason  for  the  work  just  presented.  It  has  seemed  of 
importance  to  learn  what  proportion  of  spontaneous  tumors  can  be  influenced 
by  underfeeding,  and  whether  in  the  case  of  neoplasms  held  in  check  by 
underfeeding  the  host  develops  some  resistance.  We  have  asked  ourselves 
also  how  rigorous  underfeeding  must  Ije  in  order  to  affect  recurrences  and 
implants,  and  furthermore  whether  spontaneous  tumors  as  well  as  trans- 
planted ones  can  be  controlled  by  a  food  that  prevents  growth. 

Dr.  Levin  has  suggested  that  our  spontaneous  mouse  tumors  were  in 
reality  transplanted  ones  sold  by  dishonest  dealers.  This  possibility  can  be 
ruled  out.  The  growths  had  all  the  peculiarities  of  spontaneous  tumors,  many 
of  them  being  hemorrhagic  adenocarcinomata  such  as  are  rarely  transplant- 
able. Furthermore  they  were,  histologically,  of  great  variety.  This  would 
not  have  been  the  case  had  they  resulted  from  transplantation.  Finally,  they 
were  practically  all  furnished  to  us  by  two  breeders  of  mice  of  whose  relia- 
bility there  is  no  doubt. 


THE  ACTION  OF  RADIUM  ON  TUMORS  OF  MICE 

F.     C.    WOOD 

A  decision  as  to  the  final  efi'ect  of  radium  on  cancer  is  not 
possible  at  the  present  time.  Radium  may  influence  some  of  the 
Ijenign  types  of  epithelioma  which  occur  about  the  face  and 
scalp  and  some  but  not  all  of  the  myeloid  bone  tumors,  but  it  is 
certain  that  it  does  not  as  at  present  applied  act  favorably  on 
many  of  the  tumors  of  the  mucous  membranes  and  internal 
organs.  The  many  difficulties  which  attend  the  scientific  study 
of  the  action  of  radium  on  human  beings  led  the  writer  to  begim' 
a  series  of  ex])erimcnts  on  the  action  of  radium  on  spontaneous 
carcinomata  of  mice.  IVevious  studies  have  all  been  made  on 
transplanted  tumors  of  mice  and  rats,  but  even  if  radium  should 
act  favorably  on  these  tumors  there  would  be  no  proof  that  it 
w<nild  act  favorabl}'  on  spontaneous  tumors. 

Apolant.  r.ashford,  and  Maud  Menten  have  all  reported  cer- 
tain rather  doubtful  efi'ects  on  transplanted  mouse  tumors.  Was- 
sermann  and  Kn'^iig  and  Gauss  say  that  no  efi'ect  can  be  pro- 
duced on  transplanted  mouse  tumors  by  the  use  of  large  quanti- 
ties of  radium  bromide,  varying  from  15  to  100  milligrams. 
Wassermann  quoted  Lazarus  as  ha\ing  had  some  favorable  re- 
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suits.  Kronig  and  W'assermann  conclude,  therefore,  that  a 
mouse  carcinoma,  even  the  transplanted  growth,  possesses  a  spe- 
cial resistance  to  radiation,  much  greater  than  is  possessed  by 
human  carcinoma. 

Any  one  who  has  attempted  to  cure  a  glandular  carcinoma 
of  the  human  being  with  radium  will  know  that  that  growth 
also  possesses  a  special  resistance  to  radiation,  which  is  a  great 
deal  more  effective  than  the  resistance  which  the  mouse  tumor 
possesses.  Of  course,  exery  one  knows  that  secondary  nodules 
of  carcinoma,  if  they  are  subcutaneous,  can  often  be  cured  b}f 
radium;  but  the  primary  tumor,  if  of  any  size,  does  not  yield. 
It  is,  therefore,  almost  certain  that  if  radium  will  not  cure  car- 
cinoma of  the  breast  of  the  mouse,  it  will  not  l)e  likely  to  cure 
carcinoma  of  the  same  organ  in  the  human  being. 

My  own  experiments  show  a  marked  influence  exerted  by 
radium  on  primary  tumors.  In  no  case,  however,  was  a  cure 
effected.  A  large  part  of  the  immediate  effect  of  radium  is  not, 
in  my  opinion,  upon  the  cancer  cell  itself,  but  is  upon  the  blood 
vessels,  causing  hemorrhage  and  subsequent  necrosis,  and  only 
when  repeated  exposures  to  large  cjuantities  of  radium  are  made 
is  the  growth  of  the  cells  themselves  interfered  with.  Even  so, 
my  own  studies,  which  are  as  yet  incomplete,  do  not  point  to- 
ward the  possibility  of  ultimate  cure. 

The  radium  is  used  in  glass  tubes,  in  flat  applicators,  or  in- 
closed in  metal  screens  of  greater  or  less  thickness.  The  use  of 
emanation  has  also  been  tried  by  Duane  of  the  Harvard  Univer- 
sity Cancer  Commission,  and  by  Joly.  The  London  Cancer  Insti- 
tute has  also  used  emanations.  The  advantage  of  the  application 
of  the  emanation  lies  in  the  concentration  of  energy  which  is 
possible,  for  the  entire  strength  of  a  large  quantity  of  radium  can 
be  concentrated  in  a  small  glass  tube  of  less  than  i  mm.  cubic 
capacity.  Such  tubes  may  be  placed  directly  in  a  tumor,  and 
will  give  off  twenty-five  to  thirty  per  cent,  more  energy  than  the 
corresponding  tubes  of  radium,  for  the  screening  necessary  with 
the  radium  can  be  dispensed  with  when  the  emanation  is  used. 

The  chart  (fig.  i)  shows  the  results  of  my  experiments,  the 
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system  used  being  that  devised  l)y  Gaylord  and  made  familiar  by 
Bashford.  None  of  the  animals  were  cured ;  but  some  of  the 
cases  are  of  sufficient  interest  to  warrant  a  detailed  discussion. 


l*"i(;.  2.     Adenocarcinomu  of  breast  of  Mouse.     X  500. 


]\IousK  17/0.  'J  his  animal  had  six  tumors,  all  of  which  were 
excised  and  examined  microscopically  (fig.  2).  A  recurrence 
of  one  tumor  was  noted  shortly  after,  and  when  this  had  reached 
a  size  of  8  X  10  mm.  it  was  treated  with  83  mg.  of  radium  ele- 
ment, corresi)(^nding  to  140  mg.  of  radium  bromide,  inclosed  in 
a  platinum  tube  2  mm.  in  thickness  and  fi\e  thicknesses  of  hard- 
ened filter  paper  (S.  &  S.  No.  575).  This  was  laid  in  close 
contact  with  the  tumor   for  one  hour  and   thiriv-fi\c  minutes; 
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and  on  the  two  days  following  for  one  hour  each.  Two  days 
later  the  tumor  showed  distinct  evidences  of  growth,  and  the 
same  amount  of  radium  unscreened  was  applied  for  one  hour  and 
ten  minutes.     Five  days  later  the  animal  was  found  to  be  dying 


Fig.  3.     Sarcoma-like  gruwth   following  radium   treatment  of   recurrence  of 
tumor  shown  in  Fig.  2.     X  500. 

and  was  killed.  Examination  showed  the  tumor  as  a  flat  oval 
mass  adherent  to  the  skin  of  the  thorax.  There  was  an  inflam- 
matory hemorrhagic  area  in  the  left  axilla  near  the  tumor. 

Microscopical  examination  showed  this  tumor,  which  when 
first  excised  was  an  adenocarcinoma,  to  be  altered  into  a  sar- 
coma-like growth  (  hg.  3),  no  recognizable  epithelial  cells  being 
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present.  Interpretation  of  the  condition  is  difficult,  ^^'e  may 
assume :  ( i )  that  the  epithehal  cells  were  so  modified  that  they 
assumed  a  connective  tissue  shape  at  the  site  of  the  tumor;  (2) 
that  the  radium  destroyed  the  epithelial  cells  and  induced  a  sar- 
coma by  its  stimulating"  power  (Clunet  produced  a  sarcoma  after 


V\c,.  4.     Slirinkage  and  sjncytium  t'..i  iiiaii..ii  as  the  result  of  radium  applica- 
tions.    X  500. 


x-ray  burns  in  a  white  rat);  (3)  that  the  tumor  stroma  had 
recurred  as  a  sarcoma  as  has  been  noted  by  I'ashford  and  I^hr- 
lich:  or  (4)  that  it  was  a  granuloma. 

Mou.sK  19/0.  This  mouse  had  a  tumor  measuring  16  X  i3-5 
mm.,  and  in\ol\ing  the  left  side  of  the  abdomen  and  rectum  so 
thai  it  was  inoperable.     Sexenteen  mg.  of  radium  element.  e(|ual 
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to  30  mg.  of  radium  bromide,  inclosed  in  a  glass  tube,  were 
attached  to  the  tumor  for  three  hours.  A  small  fragment  of  the 
tumor  was  excised  for  control  and  showed  that  the  growth  was 
an  adenocarcinoma.  Ten  days  later  the  animal  died.  The  tumor 
had  shrunk  a  good  deal ;  it  was  cystic  and  filled  with  chocolate 
colored  fluid.  At  the  portion  of  the  circumference  furthest  from 
the  radium,  normal  active  tumor  tissue  was  found. 

Mouse  22/0.  This  animal  had  a  tumor,  measuring  8X11 
X  19  mm.,  occupying  the  region  of  the  rectum  and  vulva  and  the 
right  side  of  the  abdomen.  It  was  treated  with  140  mg.  of 
radium  bromide,  covered  with  i  mm.  of  black  rubber,  for  five 
times  during  a  period  of  six  days,  the  total  amounting  to  fivq 
hours.  Eleven  days  later  the  animal  died.  The  tumor,  as  the 
chart  shows,  was  only  a  small  nodule,  2  mm.  in  diameter.  Por- 
tions of  the  tumor  showed  typical  radium  alterations  with  shrink- 
age of  the  epithelial  cells  and  a  tendency  to  form  syncytium  with 
large  nuclei  (fig.  4).  Other  areas  showed  adenocarcinoma  with 
mitoses. 

]\IousE  38/0.  This  animal  had  a  tumor  in  the  right  axilla, 
measuring  21  X  15  111m.  A  glass  tube,  4  mm.  in  diameter,  and 
containing  16  millicuries  of  emanation,  equal  to  16  mg.  of  radium 
element,  was  inserted  in  the  tumor  under  aseptic  precautions. 
The  animal  remained  in  good  health  for  eight  days,  and  Wa^ 
then  found  dead.  On  removal  of  the  tumor  there  was  no  evi- 
dence of  shrinkage,  and  no  apparent  lesions  in  the  viscera. 

Microscopical  examination  showed  the  tumor  to  be  of  the 
sebaceous  type.  The  central  portion  showed  necrosis.  At  the 
periphery  there  were  a  few  alveoli  with  cells  showing  fairly  nor- 
mal structures  (fig.  5).  \\'hile  it  is  impossil:)le  to  make  a  defi- 
nite statement,  yet  it  seems  prol)al)lc  that  this  tumor  wcmld  have 
recurred. 

]\Iuch  more  striking  results  were  occasionally  noted  in  treat- 
ing animals  whose  own  primary  tumors  had  ])een  removed  and 
inoculated  in  another  portion  of  tlie  l)()(ly.  These  secondary  in- 
oculations always  take,  and  the  tumors  correspond  to  metastatic 
nodules  in  tlic  liunian  l)eing,  so  tliat  one  would  exi)ect  a  certain 
improvement  under  treatment. 
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AIousE  51/0.  This  mouse  had  a  tumor  which  was  removed 
and  inoculated.  The  implantation  was  then  treated  for  three 
hours  with  140  mg.  of  radium  bromide  unscreened.     The  tumor 


Fig.  5.  Showing  result  of  treatment  with  16  millicuries  of  radium  ema- 
nation on  sebaceous  carcinoma  of  the  mouse.  Well-preserved  peripheral  por- 
tion.    X  500. 


shrank  a  good  deal,  but  it  was  difficult  to  determine  its  exact  size 
owing  to  the  inflammatory  tissue  surrounding  it. 

On  microscopical  examination,  twenty-seven  days  after  the 
exposure,  perfectly  normal.  acti\cl}'  growing  carcinoma  was 
found  at  the  site  of  the  inoculation. 
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CONCLUSIONS 

The  action  of  large  quantities  of  radium  on  spontaneous 
tumors  of  mice  is  to  destroy  a  considerable  portion  of  the  tumor, 
but  in  the  series  so  far  studied  there  has  been  no  evidence  of 
total  destruction  of  the  tumor  mass. 
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Of  the  four  cases  presented  one  was  an  adult,  a  woman  aj^ed 
73.  the  other  three  infants. 

The  woman  was  3  ft.  9  in.  in  height  with  a  huge  head,  58  cm. 
in  circumference,  and  extremel}-  short  arms  and  legs.  The  |)el\is 
was  deformed  1)\"  the  almost  horizontal  position  of  the  sacrum 
so  that  its  cavity  from  the  sacral  promontory  to  the  symphysis 
])ul)is  measured  6  cm.  The  femur  measured  22  cm.  in  length. 
Ossification  was,  of  course,  complete  in  all  bone.s  so  that  nothing 
of  the  nature  of  the  ])r()cess  leading  to  the  deformit)-  could  he 
learned.  Details  of  the  autopsy  will  be  published  elsewhere,  but 
it  may  be  said  here  that  all  of  the  organs  of  internal  secretion 
were  found  to  be  normal  excepting  that  the  pineal  gland  was  very 
small,  a  condition  probabl)-  to  be  ex])lained  as  a  senile  change. 
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The  infants  presented  the  typical  deformity  so  completely 
described  in  the  papers  of  many  authors.  The  retraction  of  the 
nose,  which  was  only  moderate,  could  not  be  explained  in  these 
cases  on  the  premature  synostosis  of  the  sphenoid  and  occipital 
bones,  for  in  each  case  the  two  portions  of  the  sphenoid  and  the 
basilar  portion  of  the  occipital  were  separated  by  wide  cartilages. 

In  two  of  them  the  changes  in  the  de\eloping  bone  were  iden- 
tical: in  the  third  a  different  condition  was  found. 

In  the  first  two  the  periosteal  bone  formation  was  vigorous 
and  the  periosteal  sheath  of  the  diaphysis  projected  beyond  the 
actual  shaft  and  turned  inward  into  the  cartilage.  The  cartilage 
at  the  extremities  was  present  in  great  bulk  but  had,  as  it  were, 
overflow^ed  and  slipped  down  so  as  to  cover  the  end  of  the  shaft 
like  a  cap,  a  large  part  of  it  lying  along  the  shaft  outside  the 
periosteum  and  thus  out  of  the  range  of  the  adxancing  marrow 
spaces  with  their  l)lood  vessels  and  osteol^lasts.  Over  the  actual 
end  of  the  bone  and  within  the  range  of  cicti\ity  of  these  marrow 
spaces  there  remained  onh-  a  thin  layer.  Tliis  cartilage  had  lost 
much  of  its  matrix  and  consisted  of  a  network  of  cartilage  cells 
separated  l)y  s])aces  in  \\hich  fil)rils  could  l)e  seen.  In  ])laces  it 
had  tlie  appearance  of  a  \ascular  fibro-cartilage. 

In  the  line  of  ossification  bone  formation  was  proceeding  l)ut 
the  ])resentation  of  cartilage  cells  was  taking  place  rather  irreg- 
ularly and  not  always  in  i)arallel  columns.  Premature  calcifi- 
cation of  the  cartilage  was  prominent   in   places. 

1  Icre  the  fault  seems  to  lie  essentially  in  the  cartilage  which 
fails  to  maintain  the  pro])er  order  of  the  cells  and  to  present  them 
and  the  matrix  ])romptl\'  and  in  abundance  for  ossification.  in- 
stead the  matrix  is  al)normal  in  consistence  and  much  of  the  car- 
tilage is  permanentl}'  displaced  from  the  range  of  the  process  of 
ossification,  in  the  third  case  the  cartilage  was  more  normal  in 
appearance  but  again  relatixely  \er\-  bulky  as  compared  with  the 
diminutixe  shaft  which  in  the  fenuir  was  less  than   i  cm.  long. 

The  oljstruction  to  ossilitation  seemed  to  lie  in  the  fact  that 
the  cartilage  cells  in  face  of  the  line  of  ossification  formed  no 
columns  at  all   but    mcreb-   la\-   trans\ersel\-   to   the   shaft   of   the 
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bone  and  ended  in  a  sharp  line  nowhere  invaded  by  marrow 
spaces.  What  bone  existed  had  apparently  been  formed  some 
time  before,  after  which  the  line  of  ossification  had  lapsed  into 
complete  inactivity. 

In  one  of  the  infants  the  organs  of  internal  secretion  were 
studied  with  the  exception  of  the  hypophysis  and  pineal  gland 
and  were  perfectly  normal.  The  other  two  were  old  museum 
specimens  in  which  these  organs  had  disintegrated. 


CASE  FROM  WHICH  A  SPOROTHRIX  WAS  ISOLATED 

ELIZABETH  FINCH,  M.D.^ 
(From   the  Research   Laboratory   of  the  N.    Y.  Skin   and  Cancer  Hospital) 

This  case  can  simply  be  spoken  of  as  a  case  ffom  which  a 
sporothrix  was  isolated,  for  this  organism  was  not  proven  to  be 
the  only  etiological  factor.  The  patient  had  received  a  year  and 
a  half  of  specific  treatment  when  the  l)acteriolog"ical  examinations 
recorded  were  made. 

The  patient,  Mr.  J.  K.,  an  Austrian,  21  years  of  age,  single, 
tailfjr  by  occupation,  was  admitted  to  the  skin  wards  of  The  New 
York  Skin  and  Cancer  Hospital,  June  17,  1913,  on  service  of 
Dr.  H.  H.  Whitehouse,  through  whose  courtesy  the  case  is 
presented. 

Family  history:  Mother  died  at  the  age  of  43,  i)resumably  of 
tuberculosis.     There  was  nothing  else  of  importance  elicited. 

Previous  history:  An  eruption  on  the  face  three  years  before, 
which  lasted  three  weeks  and  healed  under  local  treatment. 
Venereal  infections  were  denied. 

Onset  of  present  illness  occurred  in  the  fall  of  191 1  with  in- 
tense headache,  pain  in  the  temporal  region  of  four  weeks  dura- 
tion. Cessation  of  pain  under  internal  medication  was  followed 
by  tlic  appearance  of  a  small  papule  behind  the  right  car.  This 
enlarged  with  a1)scess  formation,  and  healed,  but  a  much  larger 

1  Bactcriologiiit  to  the  Hospital  and   I\LStarcIi   I'cllow. 


14-2 


ELIZABETH    FINCH 


"abscess"  appeared  in  the  lumbar  region.  Two  Wassermann 
tests  were  both  negative.  The  patient  received  one  intravenous 
injection  of  "606"  and  one  hypodermic  treatment  in  the  but- 
tocks. One  week  following  the  latter,  there  occurred  a  general 
eruption  on  the  back  of  large  "  pustular  ulcers  which  took  over 
six  months  to  heal." 


Fig.  I.  Culture  of  spdrothrix.  i.  One  week's  growth  on  glycerin  agar 
showing  mycelium  with  beginning  hyphae  formation  at  top  of  tube.  2.  Two 
weeks'  growth  showing  surface  entirely  covered  by  hypli;e,  3.  Older  growth 
showing  chocolate-colored  ])igment. 


On  admission  to  the  hospital,  Wassermann  reaction  was  nega- 
tive. Back  was  "  covered  with  a  pustular  eruption "  and  de- 
pres.scd  pitted  scars  "slightly  irregular  in  outline,"  from  two  to 
five   cm.    in   diameter 


Large    unhealed   ulcer   with   undermined 
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edges  was  present  on  the  face  in  front  of  the  left  ear.  Dec.  5, 
191 3,  six  months  after  admission  a  section  was  taken  for  patho- 
logical diagnosis  from  the  margin  of  this  same  ulcer.  The  erup- 
tion on  the  Ijack  had  healed  following  hve  intra\enous  injections 
of  neosalvarsan.  and  active  mercur}-  and  potassium  iodide  treat- 


■i^ 


Fig.  2.     Three  weeks'  gic-uili  oi'  .-puiothrix  on  gUxcrin  a^ar  plate  show- 
ing beginning  pigmentation  of  culture. 


ment.  the  latter  up  to  forty-five,  and  for  a  short  period  of  lime, 
sixty  grains  of  potassium  iodide  a  day.  Microscopical  examina- 
tion of  the  section  from  the  ulcer  showed  only  "  acute  inllam- 
matory  changes."  The  stain  for  tubercle  hacilh  was  negati\e. 
The  clinical  picture  at  this  time,  aside  from  the  scars  on  the 
hack  (;f  the  patient,  was  suggestixe  of  llodgkin's  disease.     There 
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was  enlargement  of  the  cer^•ical,  axillary  and  inguinal  glands  on 
both  sides,  but  more  particularly  those  on  the  left  side  of  the  body. 
One  in  the  neck  over  the  center  of  the  left  sterno-cleido-mastoid, 
8  cm.  in  diameter,  showed  softening  and  beginning  skin  involve- 
ment. Slight  grade  of  an?emia  was  present  as  shown  by  blood 
examinations. 

On  December  30,  1913,  two  glands  were  removed  from  the 
left  axilla,  one,  4X3X3  cm.,  was  kept  sterile  and  taken  to  the 
Loomis  Laboratory  for  culture.  The  softened  gland  in  the  cer- 
vical region  was  punctured  aseptically  and  the  contents,  ^  c.c.  of 
serosanguinous  fluid,  removed  and  cultured.  Stained  smears  of 
this  fluid  showed  Gram-negative,  non  acid-fast,  slender  bacilli. 
No  other  organism  was  observed. 

The  results  of  gland  culture  were  as  follows :  On  the  second 
day  a  bacillus  same  as  the  above  was  found  growing  on  one  glyc- 
erin blood  agar  tube;  on  the  seventh  day  a  small  round  colony 
with  slightly  depressed  corrugated  border  and  fine  aerial  hyphae 
was  found  growing  on  a  different  blood  tube;  on  the  ninth  day 
two  similar  colonies  were  present  on  one  glycerin  agar  tube. 
Later  a  colony  developed  on  one  of  the  Loefiler  tubes  and  one  of 
the  egg  medium  tubes.  All  other  tubes  remained  sterile.  Ex- 
amination of  the  growth  in  glycerin  and  sodium  hydroxide  showed 
septate  fine  mycelial  threads  with  some  branching  and  small  round 
and  oval  spores.  Stained  with  Loeftler's  methylene  blue,  the 
mycelium  showed  two  tyj^es,  that  with  and  that  without  fine  gran- 
ules in  the  center  protoplasm.  Idie  spores  took  an  even  intense 
l)luc  stain  or  showed  a  lighter  area  at  one  end  or  both  and  were 
found  singly  or  in  small  groups,  and  finally  in  typical  arrange- 
ment, ])laccd  laterally,  around  mycelial  threads.  They  varied 
from  about  2  to  5  /'  in  diameter.  A  few  ovoid,  cigar-shaped 
bodies  were  present  in  the  early  transplants. 

Paraffin  sections  of  the  second  gland  that  was  excised  from 
the  axilla  showed  a  dilTuse  growth  of  endothelial  cells  with  some 
increase  in  the  fibrous  tissue,  large  num])ers  of  eosinophil  cells  in 
areas  associated  with  chronic  inflammatory  changes,  and  an  occa- 
sional \-ouiig  giant  cell.  .Spores  of  the  oxoid  and  o\al  type  in 
iiifre(|neiil   numbers  were   found  in  the  sections. 
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Growth  of  the  original  colonies  was  slow;  the  hyphaj  and 
the  mycelium  of  the  colonies  on  the  blood  tube  developed  a 
chocolate-colored  pigment.  Transplants  on  glycerin  agar  did  not 
develop  any  color  during  the  early  stages  of  cultivation.  Now, 
ten  months  after  isolation  the  pigment  develops  as  early  as  the 
second  week  on  glycerin  agar  as  well  as  on  other  media. 


Fig.  3.  Sporothrix.  Types  of  mjcelium.  Several  spores  are  shown  on 
the  left. 

Subsequent  history  of  patient :  Marked  reaction  followed 
aspiration  of  gland  in  the  neck;  temperature,  prostration,  swell- 
ing of  entire  left  side  of  face,  with  gradual  subsidence.  As  the 
sporothrix  had  l)een  isolated  while  tlic  patient  was  taking  potas- 
sium iodide  in  his  mixed  treatment,  tiiis  drug  was  used  in  increas- 
ing doses  o\er  a  period  of  four  months,  until  he  receixed  nvcv  one 
hundred  and  ninety  grains  a  day. 

Jan.  17.  1914. — l>lood  culture  negative. 

i''eb.  9.  1914. — Agglutination  reaction,  using  the  spores  of  the 
organism  and  the  patient's  serum,  was  negative. 

[•\'b.  14.  19 1 4. — Rupture  of  gland  in  the  neck,  aNo  discharge 
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from  the  left  axilla.  Irregular  fever,  and  much  pain  present  in 
left  side  of  face,  eye.  ear  and  mastoid  region. 

Aj^ril  28,  1914. — Complement  fixation  reaction,  using  the 
spores  as  antigen,  and  immune  rabl)it  serum  for  control  to  the 
patient's  serum,  was  negative. 

May  II.  1914. — Potassium  iodide  was  discontinued  and 
treatment  thereafter  was  symptomatic. 

June  I,  1914. — Large  abscess  in  left  buttocks  was  opened. 
Improvement  in  the  ulcer  on  the  face  followed  the  development  of 
this  abscess. 

July  10,  19 1 4. — Abscess  of  the  right  arm  near  the  elbow  was 
opened.     Unfortunately,  cultures  from  these  two  abscesses  were 


Fig.  4.  Types  of  spores  found  entering  into  the  formation  of  the  hyphae 
of  the  sporothrix.  Taken  from  a  paraffin  section  of  the  organism  grown 
on  glycerin  agar  and  stained  with  methylene  blue. 


not  o])taine(l.  There  was  progressive  exhaustion  of  the  patient 
and  mental  depression. 

July  30,  1914. — Transferred  to  another  hospital. 

Diagnosis:  While  the  etiological  role  of  the  sporothrix  in  this 
case  cannot  be  considered  to  have  l)een  proven,  still  the  weight 
of  evidence  seems  to  be  in  favor  of  a  systemic  infection  by  this 
organism.  Against  the  diagnosis  of  a  m^-cotic  infection  are  the 
following  ])oints  :  ( i  )  No  ap])arcnt  res])()nse  to  the  potassium 
iodide  treatment  from  the  time  of  isolation  of  the  organism. 
The  lesion  on  the  face  became  worse.  In  answer  to  this  objection 
it  is  (juite  possible  that  the  small  doses  of  potassium  iodide  re- 
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ceixed  durin<;-  the  )'ear  and  a  half  of  sj)ecific  treatment  pre^■iotls 
to  the  isolation  of  the  sporothrix,  may  ha\e  dexeloped  in  the 
patient  a  tolerance  to  the  drug.  The  organism  was  isolated  while 
the  patient  was  receiving  45  grains  of  potassium  iodide  a  day. 
(2)  Sporothrix  infections  very  rarely  produce  cachexia  and  an.e- 
mia.  That  they  do  so  in  a  small  percentage  of  cases  is,  however, 
acknowledged  by  Beurmann.  Tuberculosis  and  malignant  disease 
were  thought  to  have  l)een  excluded.  The  patient  had  received 
very  thorough  antisyphilitic  treatment.  Blood  examinations  ex- 
cluded the  graver  an?eniias.  (3)  Blood  culture  was  negative. 
(4)  The  agglutination  and  complement  fixation  reactions  were 
negative. 

As  regards  the  blood  culture  and  these  different  reactions 
their  presence  in  the  severer  sporothrix  infections  with  regard 
to  the  difTerent  stages  of  the  disease  is  not  an  established  fact. 

J~(jr  help  in  the  isolation  and  identification  of  the  organism  I 
am  indebted  to  Dr.  J.  C.  Torrey,  and  for  the  phot  )graphs  and 
drawinofs  to  Mr.  Bosse. 


HISTOLOGICAL  CHANGES  IX  THE  ISLANDS  OF 
LANGERHANS  IN  DIABETIC  ANLAIALS 

F.    M.    ALLEN,    M.D. 

A  short  talk  like  this  is  no  occasion  for  re\iew  of  the  literature 
or  for  theorizing.  What  I  shall  say  will  be  meant  simply  as  an 
explanation  of  a  few  slides  showing  the  changes  occurring  in 
the  islands  of  Langerhans  of  diabetic  animals. 

At  a  very  early  date  clinical  findings  pointed  to  the  pancreas 
in  connection  v.ith  diabetes.  Later,  the  study  of  these  gross  al- 
terations of  the  organ  was  overshadowed  by  the  microscopic 
study,  and  there  arose  the  so-called  insular  ]i\pothesis  of  diabetes, 
with  which  the  name  of  Opie  is  especially  connected.  " 

On  the  experimental  side,  as  early  as  1686  lirunner  attempted 
the  extirpation  of  the  pancreas;  but  for  over  two  hundred  years 
attempts    to    produce    experimental    diabetes    failed,    supposedly 
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because  of  incomplete  pancreatectomy.  Then  v.  Mering  and 
Minkowski  succeeded  in  the  complete  extirpation  of  the  gland 
and  demonstrated  the  severe  dial^etes  which  results.  Shortly 
thereafter,  Sandmeyer  produced  the  form  of  diabetes  known  by 
his  name,  by  removing  most  of  the  pancreas,  leaving  a  small 
remnant  isolated  from  the  bowel,  with  part  of  its  blood  supply  li- 
gated.  The  atrophy  of  such  a  remnant  gives  rise,  after  a  vari- 
able period  of  time,  to  a  chronic,  fatal  diabetes.  In  both  these 
forms  of  diabetes  histological  study  is  impossible.  \'arious  ex- 
periments have  been  performed  with  a  view  to  studying  the  in- 
fluence of  the  islands  and  the  acini  of  the  pancreas  separately. 
The  ducts  have  been  ligated  and  the  acinar  tissue  has  been  allowed 
to  atrophy,  while  diabetes  has  apparently  been  prevented  by  per- 
sisting islet  tissue.  A^arious  attempts  have  been  made  to  pro- 
duce specific  injury  of  the  islands,  leaving  the  acini  intact,  but 
these  have  heretofore  failed. 

In  this  ccnnection  I  wish  to  mention  a  third  form  of  diabetes 
which  results  from  partial  removal  of  the  pancreas  without  dis- 
turbance of  the  duct  communications  of  the  remnant.  AMien  con- 
ditions are  thus  kept  simple,  it  is  found  that  the  removal  of 
large  portions  of  pancreatic  tissue  produces  a  lowering  of  the 
animal's  sugar  tolerance.  When  enough  tissue  is  removed,  dia- 
betes results,  which  runs  a  chronic  course  extending  over  months 
and  ends  fatally,  presenting,  on  the  whole,  a  satisfactory  imita- 
tion of  human  diabetes.  In  examining  the  organs  and  especially 
the  glands  of  internal  excretion  of  these  animals  after  death, 
everything  is  found  normal  except  the  pancreas.  Here  the  acinar 
tissue  is  normal,  but  the  islands  of  Langerhans  show  specific 
changes.  These  changes  may  be  summarized  as  vacuolization 
and  loss  of  cytoplasm,  pyknosis  of  nuclei  and  finally  disappear- 
ance of  cells  and  of  islands.  These  changes  ordinarily  take  place 
simultaneously  throughout  all  the  islands  of  the  pancreatic  rem- 
nant, although  in  some  cases  slight  differences  of  degree  may  be 
obser\-ed  between  dilTerent  islands  or  between  different  cells  of 
the  same  island.  Control  experiments  ha\e  been  made  to  test 
the  si)ecificity  of  these  changes  in  diabclcs.      ])y  experiments  with 
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feeding  and  injection  of  \'arious  sugars,  it  is  found  that  these 
changes  are  not  the  result  of  hyperglycemia.  They  also  do  not 
result  from  the  Bernard  puncture  of  the  medulla,  from  injec- 
tions of  adrenalin,  from  phlorhizin  poisoning,  nor  other  condi- 
tions of  non-diabetic  glycosuria.  Also,  the  operation  of  itself 
does  not  produce  these  changes.  If  the  operation  is  performed 
leaving  l^arely  enough  pancreas  tissue  to  prevent  dial)etes,  this 
exhaustion  of  the  islands  does  not  result.  Likewise,  the  influence 
of  diet  can  be  demonstrated.  If  a  certain  fraction  of  tissue  is 
removed,  the  presence  or  absence  of  diabetes  may  depend  upon 
the  diet.  If  such  an  animal  is  fed  so  as  to  produce  diabetes, 
this  diabetes  then  runs  the  usual  course,  and  the  typical  changes 
in  the  islands  occur.  If  the  animal  is  fed  so  as  to  avoid  diabetes, 
the  changes  in  the  islands  are  absent. 

The  relation  of  these  findings  to  changes  in  the  pancreas  of 
human  diabetics  is  preferably  left  to  those  pathologists  who  w^ork 
with  human  material.  It  is  possible  that  the  "  hydropic  degener- 
ation "  described  by  Weichselbaum  may  be  analogous.  There  is 
an  interesting  case  reported  by  Ghon  and  Roman  (Prac/.  nicd. 
JVchiischr.,  xxxviii.  No.  38,  1913)  of  an  idiot  boy  of  thirteen 
years  who  died  of  diabetes.  At  autopsy  it  was  found  that  only 
the  ventral  "  anlage "  of  the  pancreas  had  developed.  In  the 
small  mass  of  pancreatic  tissue  present,  the  islands  were  found  to 
show^  exhaustion  of  the  cytoplasm. 

Discussion: 

Dr.  Lf.vix  :  Dr.  Allen  states  that  when  he  removes  three  fourths  of  the 
pancreas  the  animals  do  not  get  diabetes  and  the  islands  remain  normal. 
When  four  fifths  of  the  pancreas  is  removed  the  animals  become  diabetic 
and  the  islands  appear  alinormal.  I  should  like  to  know  whether  in  the 
first  class  of  cases  all  the  islands  remain  normal  and  in  the  second  class  all 
become  abnormal  or  do  some  of  the  islands  of  the  first  series  become  ab- 
normal and  those  of  the  second  series  remain  normal.  I  should  also  like  to 
know  whether  the  islands  of  the  first  series  will  become  abnormal  when  the 
animals  are  treated  with  phloridzin  after  the  operation. 

Dr.  MacCai,lum  :  I  have  been  interested  in  this  subject  for  a  long  time. 
I  recall  one  case,  at  least,  in  which  some  of  the  changes  described  by  Dr. 
Allen  seemed  to  occur.  It  was  a  case  of  a  child  of  fourteen  years  who  died 
in    diabetic   coma.     .Xt    autopsy    the   pancreas    was    nearly    full    size,    but    the 
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islands  of  Langerhans  presented  certain  changes,  chiefly  vacuoHzation  and 
hyaline  degeneration.  In  some  cases  of  diabetes  there  seems  to  be  a 
hypertrophy  of  some  of  the  islands,  indicating  an  effort  of  some  cells  to 
compensate  for  others.  In  one  or  two  such  cases  I  have  observed  that  the 
cells  of  the  islands  vi^ere  arranged  in  more  or  less  transverse  columns.  I  was 
not  certain  as  to  what  the  nature  of  this  process  was.  In  the  effort  to 
settle  the  question  of  the  relation  of  the  islands  to  glycosuria,  we  performed 
the  following  experiment :  We  ligated  one  lobe  of  the  pancreas  of  a  dog  and 
removed  the  remainder  of  the  pancreas.  There  was  a  slight  glycosuria 
which  disappeared.  The  dog  was  left  for  a  year.  The  ligated  remnant  of 
the  pancreas  was  removed.  The  dog  died  of  glycosuria.  The  tissue  removed 
was  found  to  be  a  thin  film  of  transparent  tissue  resembling  in  no  way 
normal  pancreas.  Sections,  however,  showed  that  the  islands  of  Langerhans 
were  present.  This  experiment  was  repeated  using  a  guinea-pig,  and  the 
tissue  was  stained  with  the  Bensley  stain,  which  showed  that  only  the  islands 
of  Langerhans  had  survived.  These  two  experiments  seemed  to  me  to  offer 
very  good  evidence  in  favor  of  the  island  theory. 

Dr.  Allen  :  Dale's  work  was  in  connection  with  the  idea  of  possible 
transformations  occurring  between  insular  and  acinar  tissue  in  the  pancreas. 
A  number  of  authors,  especially  Laguesse,  have  upheld  the  view  that  at  any 
time  fully  developed  acini  may  change  into  islands,  or  islands  may  change 
into  acini,  under  the  influence  of  various  functional  conditions.  At  present 
the  best  evidence  is  against  this  view;  and  especially  the  work  of  Bensley 
with  differential  staining  methods  seems  to  prove  conclusively  that  such 
transformations  do  not  occur.  The  Islands  of  Langerhans  are  not  fixed  and 
unchangeable  structures  like  the  glomeruli  of  the  kidney,  but  regeneration  of 
both  acini  and  islands  is  by  proliferation  from  the  ducts,  not  by  mutual 
transformations. 

I  have  not  seen  this  exhaustion  of  the  islands  in  any  non-diabetic  animal. 
When  diabetes  is  produced,  the  island  changes  seem  to  go  parallel  with  the 
course  of  the  diabetes,  less  marked  in  the  earlier  and  milder  cases,  more  ex- 
treme in  the  severe  stages.  The  impression  is  given  that  a  small  number  of 
islands  try  to  do  the  work  of  the  normal  number,  and  that  they  are  exhausted 
and  break  down  in  the  process.  Sometimes  they  do  seem  to  show  attempts 
at  compensation,  and  apparently  in  some  cases  this  compensation  is  success- 
ful, because  in  some  cases  it  is  possible  to  produce  a  diabetes  which  is 
temporary.  The  effect  of  i)hlorhizin  upon  the  islands  of  normal  animals  is 
negative.  Experiments  with  phlurhizin  in  partly  depancreatized  animals  are 
now  in  progress,  and  the  results  cannot  yet  be  stated ;  but  the  indications  are 
that  they  will  be  negative. 

Concerning  the  effects  of  duct  ligation,  the  present  evidence  is  that  this 
procedure  merely  prevents  diabetes  by  interfering  with  absorption  of  food  and 
causing  the  animal  to  emaciate.  In  this,  as  in  other  cases,  if  diabetes  is 
absent,  the  specific  exhaustion  of  the  islands  does  not  appear. 


PRACTICAL  APPLICATIONS   OBTAINED  FROM   THE 
SCHICK  REACTION 

WILLIAM    H.    PARK,    M.D.,   AND  ABRAHAM   ZINGHER,    M.D. 
{From   the  Research  Laboratory,  Department  of  Health.  New   York   City) 

The  Schick  reaction  (i,  2)  is  probably  known  to  many  here, 
but  that  all  may  nnderstand  it,  the  following  brief  review  is 
given. 

The  reaction  depends  on  the  local  irritant  action  of  minute 
cjuantities  of  diphtheria  toxin  when  injected  intracutaneously.  If 
antitoxin  is  absent,  or  present  only  in  very  small  amounts,  in- 
sufficient for  protection,  a  positive  reaction  will  appear  in  twenty- 
four  to  forty-eight  hcnirs.  This  is  characterized  by  a  circum- 
scribed area  of  redness  and  slight  infiltration  which  measures 
from  1-2  cm.  in  diameter.  It  persists  for  seven  to  ten  days,  and 
on  fading  shows  superficial  scaling  and  a  persistent  brownish 
pigmentation.  The  amount  of  toxin  injected  as  advised  Ijy 
Schick  is  1/50  MLU.  for  the  guinea-pig  in  .1  c.c.  of  normal  saline 
solution.     We  prefer  1/50  ^ILD.  in  .2  c.c. 

It  is  important  to  distinguish  the  true  reaction  from  a  pseudo- 
reaction,  which  is  only  found  in  a  small  percentage  of  older 
children  and  adults,  wIkj  may  ha\e  a  large  amount  of  antitoxin. 
These  reactions  are  probal^ly  local  sensitization  phenomena  of  a 
protein  character,  since  similar  reactions  can  usually  be  obtained 
with  dilutions  of  an  autolysate  of  the  Klebs-Loefller  l)acillus  in 
which  no  toxin  is  present.  The  pseudo-reaction  can  l)e  dis- 
tinguished clinically  by  the  trained  observer  in  practically  all 
cases  from  the  true  reaction.  It  appears  earlier,  is  more  in- 
filtrated, less  sharply  circumscri])ed  and  usually  disappears  in 
3-4  days.  It  leaves  onl)'  a  faintly  pigmented  area,  which  soon 
becomes  invisible. 
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TECHNIQUE 

For  the  carrying  out  of  the  test  it  is  essential  to  have  an  ac- 
curate syringe  with  a  sharp  but  short-pointed,  fine  needle.  The 
usual  I  c.c.  "  Record "  tuberculin  syringe  with  a  fine  platinum 
iridium  needle  answers  the  purpose  well.  A  standard  diphtheria 
toxin  is  diluted  at  first  i  :  lo  in  0.5  per  cent,  phenol;  this  dilution 
will  keep  in  the  ice-box  with  little  deterioration  for  at  least  two 
weeks.  For  use  further  dilutions  are  made  in  normal  saline,  of 
such  strength  that  .1  or  .2  c.c.  contain  i  50  ^ILD.  for  the  guinea- 
pig.  This  amount  is  injected  intracutaneously  on  the  flexor  sur- 
face of  the  arm  or  forearm.  The  persistent  pigmentation  may 
make  the  forearm  ol^jectionable;  in  such  cases  the  surface  of  the 
arm  may  be  chosen. 

Though  the  intensity  of  the  reaction  varies  in  different  indi- 
viduals, a  well-marked  redness  indicates  an  almost  complete 
absence  of  antitoxin.  Faint  reactions  point  to  the  presence  of 
very  small  amounts  of  antitoxin,  which  are  not  sufficient,  how- 
ever, to  certainly  protect  the  individual  against  diphtheria.  The 
Schick  test  can  be  modified  by  injecting  more  toxic  solutions. 
In  this  way  some  information  can  be  obtained  of  the  amount 
of  antitoxin  in  the  lymph  and  l)lood,  but  the  results  are  less  accu- 
rate than  in  the  old,  more  time-consuming  method.  To  prevent 
the  appearance  of  the  reaction,  according  to  Schick,  at  least  1/30 
unit  of  antitoxin  per  c.c.  of  ])lood  is  required.  This  amount  he 
considers  sufficient  to  protect  against  diphtheria.  In  a  child  three 
years  of  age,  weighing  35  pounds,  we  found  ihat  to  units  of 
antitoxin  were  sufficient  to  prexent  the  appearance  of  the  Schick 
test  when  made  twenty-four  hours  after  the  subcutaneous  injec- 
tion of  antitoxin. 

RESULTS  OF   TESTS 

The  Schick  reaction  was  carried  out  during  six  months  (jn 
all  patients  entering  the  scarlet  fever  ])avilion  of  the  W'illard 
Parker  Hospital.  In  all,  700  patients  were  thus  tested,  and  of 
these,  400,  or  57  per  cent.,  gax'e  negative  reactions.  .\t  first  all 
cases  were  immunized  but  later  only  ca.ses  giving  positive  reac- 
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tions;  those  giving  a  negative  reaction  while  receiving  no  toxin- 
antitoxin  mixture  were  carefully  observed.  Although  more  than 
a  quarter  of  the  negatively  reacting  patients  became  bacillus  car- 
riers during  their  stay  in  the  wards,  no  cases  of  clinical  diphtheria 
developed  among  them. 

The  remaining  300  patients  who  gave  positixe  reactions  re- 
ceived in  practically  all  cases  some  form  of  toxin-antitoxin  mix- 
ture. Among  those  who  reacted  insufficiently  to  the  attempt  at 
active  immunization  with  toxin-antitoxin  mixtures  42  developed 
clinical  diptheria;  of  these,  20  were  nasal,  20  tonsillar  and  2  laryn- 
geal diphtheria.  The  great  majority  of  the  cases  were  of  a  mild 
type. 

According  to  ages,  the  number  of  reactions  obtained  were  as 
follows : 

Our  Results  (Drs.  Ziugher  and  Scrota) 


Age 

Total 

—  Schick 

+  Schick 

Per  Cent. 
+  Schick 

6  months  to  i  year 

1  to  2  years  

2  to  4  years 

4  to  6  years  

5 
40 

145 
142 

94 
150 

3 

14 
48 
71 
61 
III 
93 

2 
26 

97 
71 
33 
39 
31 

40 

65 

66.8 

50 

6  to  8  years 

35.1 

8  to  1 5  years 

26 

1 5  years  and  over 

124 

25 

700                      400 

300 

43 

Schick's  Results 


Age 

Total 

-Schick 

+  Schick 

Per  Cent 
+  Schick 

Newborn 

291 

42 

150 

264 

275 
24 

55 
133 

16 

18 

95 

131 

7 
43 

63 

S  to  15  years 

50 

747 

487 

140 

34-9 

The  percentage  of  indi\iduals  susceptible  to  diphtheria  is 
greatest,  therefore,  between  the  ages  of  one  to  four  years.  It  is 
less  during  the  second  six  months  of  life  and  less  in  older  chil- 
dren and  in  adults.  These  results  closely  approach  those  oI)tained 
by  Schick,  whose  tabic  shows  positive  reactions  in  7  per  cent,  of 
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the  newborn,  in  43  per  cent,  during  the  first  year  of  hfe,  in  63 
per  cent,  between  two  and  five  years  and  50  per  cent,  between 
five  and  fifteen  years.  In  adults  the  positive  reactions  were  not 
more  than  10  per  cent. 

During  systematic  testing  1)y  us  at  the  \Villard  Parker  Hos- 
pital and  by  Dr.  Rosenberg  elsewhere  of  groups  of  children  ac- 
cording to  families,  we  were  impressed  with  the  frequency  with 
which  all  the  children  of  the  same  family  gave  a  similar  reaction. 
If  variations  were  found,  the  younger  children  always  gave  the 
positive  reactions.  If  the  youngest  child  had  a  negative  reaction 
all  the  older  children  were  also  negative.  On  the  other  hand,  if 
the  oldest  child  in  a  family  gave  a  positive  reaction,  the  younger 
children  with  very  few  exceptions  showed  positive  reactions. 
These  striking  facts  lead  us  to  believe  that  there  are  other  factors 
in  addition  to  infections  with  the  Klebs-Loeffler  bacillus  (v.  Behr- 
ing,  Kleinschmidt)  which  give  rise  to  the  presence  of  the  so- 
called  natural  antitoxin.  The  large  amount  which  is  present  in 
some  of  the  cases  is  hard  to  explain;  for  example,  two  young 
children,  six  and  one  half  and  three  years  of  age,  who  had  no  his- 
tory of  clinical  diphtheria,  showed  respectively  fifteen  and  nine- 
teen units  of  natural  antitoxin  per  c.c.  of  serum.  The  large  pro- 
portion of  adult  persons  having  antitoxin  adds  to  the  difficulty 
of  considering  the  natural  antitoxin  as  due  to  a  previous  infec- 
tion as  a  case  or  as  a  carrier.  In  a  recent  investigation  Ity  v. 
Groer  the  characteristics  of  the  antitoxin  present  in  persons  who 
had  never  had  diphtheria  as  found  in  the  newborn  appears  to 
be  identical  with  that  due  to  immunization. 

With  this  test  Schick  attem])ted  to  ])lace  on  a  more  rational 
experimental  Ijasis  some  interesting  clinical  prol)lems  in  connec- 
tion with  the  prophylactic  and  therapeutic  dosage  and  mode  of 
administration  of  antitoxin,  l')-  making  the  test  at  regular  inter- 
vals previous  to  the  injection  of  antitoxin,  he  found  that  neutrali- 
zation of  toxin  in  contact  with  tissue  cells  was  still  possil)le  up 
to  a  certain  number  of  hours.  This  was  demonstrated  In'  the 
partial  or  com])lete  sup])ression  of  the  reaction.  The  efficiency 
of  the  injected  antitoxin  depended  on  the  mode  of  administration 
v.v(\  the  size  of  the  dose. 
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Wq  carried  out  some  parallel  experiments  attempting  at  the 
the  same  time  to  see  approximately  how  much  more  effective  the 
same  dose  of  antitoxin  was  when  given  intravenously  than  when 
given  subcutaneously  or  intramuscularly.  The  Schick  test  was 
made  six  hours,  four  hours  and  two  hours  before  and  at  the  time 
of  the  injection  of  the  antitoxin.  Comparing  the  results  ob- 
tained from  I  GO  units  given  intra\enously  with  those  obtained 
when  the  same  amount  was  injected  subcutaneously,  we  found 
that  when  injected  intravenously  the  antitoxin  weakened  the  re- 
action made  two  hours  before  and  prevented  the  appearance 
of  the  simultaneous  reaction ;  given  subcutaneously,  no  effect  was 
noted  after  loo  units  on  the  two-hour  reaction,  and  little,  if  any, 
on  the  simultaneous  test.  \A  ith  i.ooo  units  given  intravenously 
even  the  six-hour  reaction  was  considerably  weakened,  though 
not  entirely  suppressed.  The  four-hour  reaction  appeared  very 
faint,  while  the  two-hour  reaction  was  negative.  i,ooo  units 
given  subcutaneously.  weakened  the  reaction  made  two  hours 
before,  while  the  simultaneous  reaction  was  just  visible.  The 
same  amount  (i,ooo  units)  given  intramuscularly  had  a  some- 
what stronger  effect  than  the  subcutaneous  injection,  and  pre- 
vented the  appearance  of  the  simultaneous  reaction. 

To  obtain  the  same  effect  on  the  Schick  reaction  with  the 
subcutaneous  as  was  obtained  with  the  intravenous  injection  of 
antitoxin,  from  ten  to  twenty  times  the  amount  was  needed;  20.- 
000  units  given  subcutaneously  were  able  to  affect  the  six-hour 
reaction  to  the  same  extent  as  1,000  units  given  intravenously. 
In  very  toxic  forms  of  diphtheria,  therefore,  where  a  large  amount 
of  toxin  has  already  come  in  contact  with  the  cells  of  the  body 
with  a  resulting  greater  or  less  amount  of  fixation,  large  doses 
of  antitoxin  (10,000-20.000  units)  should  l)e  given  intrax'enously 
to  neutralize  as  much  as  possible  the  effect  of  such  partially-fixed 
or  contact  toxin.     No  further  injections  are  necessary. 

The  application  of  the  Schick  test  to  patients  that  have  had 
diphtheria  has  revealed  some  interesting  points  in  connection  with 
the  type  of  immunity  which  they  develop  after  the  disease. 

We  attempted  to  trace  a  numl)er  of  the  ])atients  who  had 
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definite  tonsillar  exudates  ^Yith  positive  cultures.  32  such  patients 
who  had  been  treated  at  the  Willard  Parker  Hospital  3-4  months 
before,  were  tested  by  Dr.  Rosenberg  during  an  investigation  of 
discharged  contagious  disease  cases.  19  of  the  32  gave  positive 
Schick  reactions  while  13  were  negative. 

15  children  were  also  tested  at  the  Howard  Colored  Orphan 
Asylum,  King's  Park,  L.  I.  7  of  the  15  had  diphtheria  about 
one  year  ago;  of  these  5  gave  positive  and  2  negative  reactions; 
8  cases  had  had  the  disease  about  4  months  ago,  and  of  these  7 
gave  positive  and  one  a  negative  Schick  reaction. 

Dr.  Bennett,  of  Greenwich,  Conn.,  tested  2  children,  one  2 
weeks  and  one  3  months  after  having  clinical  diphtheria.  No 
antitoxin  was  given  to  the  children  and  the  disease  ran  a  mild 
course.  It  was  interesting  to  note  that  both  children  gave  pos- 
itive reactions.  A  nurse  was  also  tested  who  had  diphtheria 
about  a  year  ago  and  she  also  showed  a  positive  reaction. 

The  chronic  tube  cases  who  have  been  at  the  Willard  Parker 
Hospital  for  more  than  a  year,  show,  as  a  rule,  a  negative  reac- 
tion. Patients  who  had  diphtheria  recently  (2-3  months)  fre- 
quently give  a  positive  reaction  which  becomes  negative  if  they 
remain  for  another  5-6  months.  One  child  who  had  diphtheria 
in  Noveml)er,  1913,  gave  a  positive  reaction  in  January,  19 14,  and 
a  negative  reaction  in  August,  19 14.  Three  other  children  who 
had  diphtheria  in  March,  19 14,  were  tested  about  the  middle  of 
August,  1 9 14.  One  gave  a  negative,  one  a  moderately  positive 
and  one  a  strongly  positive  reaction.  They  were  retested  2)/> 
months  later,  and  the  following  results  were  noted.  The  nega- 
tive case  remained  negative;  the  patient  that  had  given  a  mod- 
erately positive  reaction  showed  now  a  very  faint  reaction,  while 
the  strongly  positive  case  gave  a  much  weaker  reaction  at  this 
time.  When  we  tested  again  two  months  after  that  (eight  months 
after  illness  )  all  these  ])atienls  ga\e  negative  reactions  and  blood 
examinations  showed  presence  of  antitoxin. 

1"hc  a1)sence  of  antitoxic  immunity  in  a  large  pro[)ortion  of 
individuals  who  lia\e  bad  (li])litheria  as  seen  at  all  tests  in  the 
children  who  received  no  therapeutic  antitoxin  injections  and  in 
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tests  made  after  the  disappearance  of  the  horse  antitoxin  in  those 
receiving  injections  leads  lis  to  assume  that  diphtheria  patients 
develop  as  a  rule  an  antibacterial  immunity,  which  is  associated 
in  only  about  one  third  of  the  cases  with  an  antitoxic  immunity. 
Chronic  reinfections  with  the  Klebs-Loeffler  bacillus,  as  seen  in 
children  who  remain  a  long  time  in  the  diphtheria  wards,  hnally 
lead  in  a  majority  of  the  cases  to  the  production  of  an  antitoxic 
immunity. 

These  results  oljtained  in  children  after  an  attack  of  diph- 
theria are  ver}'  significant  in  connection  with  the  results  which 
we  obtained  in  the  active  immunization  with  mixtures  of  diph- 
theria toxin  and  antitoxin.  The  following  tables  summarize  these 
results : 

Group  II 
90 


44+ 


Developed 
Diphtheria  O 


90- 


44+  + 


20+ 


Presence  of  antitoxin,  + 


absence  of  antitoxin,  — 


In  Group  T,  68  patients  were  acti\ely  immunized.  Of  these, 
44  had  natural  antito.xin  and  all  gave  a  decided  increase  in  anti- 
toxin content  after  the  injections;  none  developed  diphtheria. 
Of  the  remaining  24  patients  who  had  no  perceptible  natural 
antitoxin,  6  gave  rise  to  antitoxin  production,  while  18  failed  to 
respond.  Of  the  6  no  one,  of  the  18.  5  develo[)ed  clinical  diph- 
theria. 

In  Ciroup  II,  90  patients  were  selected  who  had  no  natm^al 
antitoxin,  as  shown  by  blood  examination  and  by  a  positive  Schick 
reaction.  Of  the  90,  20  responded  to  the  injection  of  toxin- 
antitoxin  with  the  production  of  sufficient  antitoxin  to  protect 
against  (lii)htheria ;  70  failed  to  respond,  though  some  gave  a 
fainter  Schick  reaction  than  ihcx"  had  shown  before  the  immuniza- 
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tion.  Among  the  20  no  cases  of  diphtheria  developed;  of  the 
70  who  produced  no  antitoxin  17  developed  clinical  diphtheria 
12  days  and  more  after  the  injection. 

Active  immunization,  therefore,  with  mixtures 'of  diphtheria 
toxin  and  antitoxin  also  fails  to  give  rise  in  over  75  per  cent,  of 
non-immune  patients  to  a  sufficient  antitoxin  production  to  sup- 
press the  Schick  reaction. 

The  absence  of  antitoxin  in  about  two  thirds  of  cases  who 
had  diphtheria  and  the  inability  of  susceptible  patients  to  respond 
to  active  immunization  in  an  even  larger  proportion  are  indica- 
tions which  point  to  a  possible  value  in  the  use  of  bacillary  vac- 
cines, either  with  or  without  antitoxin.  Experimental  work  is 
now  in  progress  at  the  Research  Laboratory  to  test  the  value  ofi 
such  vaccines  in  animals  and  man. 

The  presence  or  absence  of  antitoxin  in  a  case  of  suspected 
diphtheria  was  used  by  Schick  as  of  value  in  diagnosis.  We 
have  also  used  it  in  the  diagnosis  of  clinically  doubtful  nasal 
diphtheria.  \\'ith  a  purulent  or  sanious  nasal  discharge  showing 
the  Klebs-Loeffler  bacillus  it  is  difficult  to  decide  whether  the  case  is 
a  carrier  or  a  beginning  diphtheria.  A  negative  reaction  ex- 
cludes diphtheria,  while  a  positive  Schick  reaction  leaves  the  diag- 
nosis of  diphtheria  still  a  probability.  A  case  of  tonsillitis  due 
to  streptococci  which  was  also  a  carrier  of  diphtheria  bacilli, 
would  by  the  use  of  the  culture  alone  be  thought  to  have  diph- 
theria and  in  danger  of  extension  of  the  disease.  A  negative 
Schick  reaction  would  indicate  the  case  to  be  simply  a  carrier  and 
in  no  danger  from  the  effects  of  the  diphtheria  poison. 
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THE  IMPORTANCE  OF  LIPOIDS  FOR  THE 
ADRENAL  GLAND* 

MARCUS    A.     ROTHSCHILD,     M.D. 

{Pathological  Laboratory,  Mf.  Siiiai  Hospital) 

Since  the  investigations  of  Adami  and  Aschoff,  the  signifi- 
cance of  the  cholesterin  metabohsm  for  physiology  and  its  im- 
portance in  pathological  changes  has  played  an  important  role  in 
scientific  investigations.  The  relationship  of  lipoids  in  general 
and  of  cholesterin  in  particular  to  the  so-called  glands  of  internal 
secretion,  especially  the  cortex  of  the  adrenal  gland,  has  been 
much  emphasized.  ^Pwo  diametrically  opposed  schools  have  de- 
veloped in  regard  to  this  relationship,  the  first,  the  so-called 
French  school  composed  of  Chaufi'ard,  Grigaut  and  their  pupils, 
supported  by  Albrecht  and  W'eltmann  in  Germany,  maintaining 
that  the  adrenal  cortex  manufactures  cholesterin.  while  the  other 
school,  consisting  of  Landau.  W'ackcr  and  Ilucck.  and  Aschofi^, 
regarding  the  cortex  as  merely  a  storehouse  for  lipoids. 

Of  the  greatest  importance  are  the  investigations  of  Doree, 
Ellis,  Eraser  and  Gardner  who  demonstrated  that  the  cholesterin 
equilibrium  is  maintained  through  the  food  intake,  and  that  the 
fully  developed  chick  contains  only  as  much  cholesterin  as  the 
t^g.  Pribram,  hVaser,  Gardner,  and  W'acker  and  Ilueck  showed 
that  an  increased  cholesterin  content  of  the  diet  manifests  itself 
by  an  increase  in  the  blood  cholesterin  and  in  the  cholesterin  of 
the  adrenal  cortex.  Kusumato  showed  that  /O  per  cent,  of  the 
ingested  cholesterin  fails  to  appear  in  the  feces.  Ignatowsky. 
Stuckey,  W'esselkin  and  h'ahr  demonstrated  by  feeding  a  choles- 
tcrin-rich  food,  that  this  sul)stance  is  dc'i)osited  in  various  tissues. 

♦This  work  was  carried  on  in  the  University  of  IVciburg.  under  the 
direction  of  Prof.  L.  .-Xschoff  and  his  assistant,  Dr.  Lanchiu.  botli  of  whom 
I  desire  to  thank  for  their  interest  and  assistance. 
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especially  the  aorta,  adrenal  cortex,  liver,  spleen,  bone  marrow 
and  lymph  nodes.  Anitschkow,  Chalotow,  Wacker  and  Hneck, 
Weltmann  and  Biach,  and  Aschoff,  by  feeding  pure  cholesterin  or 
cholesterin  esters  obtained  similar  results. 

A  critical  review  of  these  facts  alone  suggests  the  improb- 
ability of  there  being  a  real  synthesis  of  cholesterin  in  the  body. 
However,  many  authors,  especially  those  constituting  the  school 
of  Chaufifard,  have  pointed  out  that  in  certain  physiological  and 
pathological  conditions,  independent  of  diet,  there  is  a  hypercho- 
lesterinemia  with  a  hypercholesteratosis  of  the  adrenal  cortex; 
namely,  atherosclerosis,  chronic  nephritis,  diabetes,  gout  and 
jaundice  and  during  pregnancy  and  the  puerperium. 

Grigaut  divides  all  cholesterinemic  states  into  two  classes ; 
First,  those  caused  by  retention,  as  in  icterus ;  second,  those 
caused  by  hypersecretion  of  the  adrenal  cortex  and  corpus  luteum, 
as  in  atherosclerosis,  etc.  He  supports  this  theory  with  the  fol- 
lowing facts :  First,  the  cholesterin  content  of  the  blood  and  of 
the  adrenal  cortex  run  parallel;  and  secondly,  by  the  results  of 
adrenal  extirpation  experiments  on  dogs,  which  are  cited  below. 
The  first  of  these  arguments,  namely  the  parallelism  between  the 
cholesterin  content  of  the  blood  and  the  adrenal,  may  be  used 
equally  well  by  the  second  group  of  investigators  who  regards 
the  cholesterin  content  of  the  adrenal  as  secondary  to  that  of  the 
blood.  Also,  as  Landau  pointed  out,  a  hypercholesterinemia 
occurs  in  such  a  large  group  of  pathological  and  physiological 
conditions  that  to  regard  a  hypersecretion  of  the  adrenal  as  the 
etiological  factor  in  each  would  be  improbable. 

The  experiments  of  Bacmeister  and  Havers  ha\'e  recently 
shown  that  the  hypercholesterinemia  in  pregnancy  is  not  due  to 
a  hypersecretion  but  to  a  retention.  The  pregnant  dog  with  a 
Ijiliary  fistula  during  the  first  three  weeks  of  pregnancy  responds 
to  an}'  increase  of  cholesterin  in  its  diet  by  an  increased  excretion 
of  cholesterin  in  its  bile.  After  the  third  week  the  cholesterin 
content  of  the  l)ile  falls  and  can  not  be  influenced  by  diet,  a 
marked  hypercholesterinemia  resulting.  However,  with  the  birth 
of  the  young  there  is  a  sudden  and  rapid  excretion  of  the  re- 
tained  lipoids   through   the   1)ile. 
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I  shall  now  pass  to  the  unilateral  and  bilateral  adrenalectomy 
experiments  of  Grigaut.  Dogs  from  whom  one  adrenal  was  re- 
mo\'ed  showed  at  first  no  increase  in  the  cholesterin  content  of 
the  blood.  After  a  latent  period  a  hypercholesterinemia  devel- 
oped which  reached  its  maximum  on  the  twelfth  day  and  re- 
turned to  normal  l)y  the  twenty-first  day.  After  bilateral  adren- 
alectomy he  found  no  \ariations  of  the  blood  cholesterin.  Gri-- 
gaut  explains  these  results  by  ofifering  the  theory  that  a  latent 
period  was  required  by  the  remaining  adrenal  to  hypertrophy  and 
h}'persecrete. 

From  these  experiments  one  can  not  say  whether  the  hyper- 
trophy of  the  adrenal  precedes  the  hypersecretion  as  is  assumed 
by  the  French  school.  Furthermore,  no  examination  of  the  bile 
was  made  in  these  animals,  and  to  control  these  experiments  it 
was  essential  that  both  blood  and  Ijile  should  be  examined. 

The  cholesterin  metal)olism  of  all  carni\ora  and  omnixora 
is  so  active  that  any  increase  in  cholesterin  content  of  their  food 
manifests  itself  by  increased  excretion  through  the  l)ile  with 
little  or  no  change  in  the  blood  cholesterin.  No  one  has  suc- 
ceeded in  producing  artificial  atherosclerosis  in  dogs  by  choles- 
terin feeding.  Anitschkow  has  succeeded  in  producing  it  in 
raljbits.  Herbivora  in  general  have  a  very  sluggish  metabolism, 
little  cholesterin  being  found  in  the  bile.  For  the  above  reason 
rabbits  were  chosen  for  the  following  experiments.  In  order  to 
avoid  possible  complications  of  pregnancy  and  to  exclude  an)- 
possible  corpus  luteum  effects,  male  rabbits  were  selected.  1lie 
rabbits  were  kept  on  a  constant  diet  and  blood  taken  at  the  same 
time  each  day  in  order  to  exclude  dietetic  increase.  The  methods 
used  for  chemical  determination  were  the  Autenrieth-hunk  meth- 
ods and  the  W'indaus.  Hie  Autenrieth-Funk  method  requires 
only  2  c.c.  of  blood,  and  tliis  method  made  the  experiments 
possible  as  fref[ucnt  examinations  were  essential. 

The  following  necessary  controls  were  made : 

I.  To  determine  the  normal  cholesterin  content  of  rabbit's 
blood  and  its  varial)ility.  With  different  animals  \ariations 
from  40  to  80  mg.  per  too  c.c.  of  blood  were  found.      Ilowcxer. 
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with  the  same  animal  the  variations  are  small,  as  for  example, 
an  animal  observed  over  three  months  showed  only  a  difference 
of  15  mg.  between  the  lowest  and  the  highest  determinations. 

2.  The  cholesterin  content  of  the  adrenal.  Each  adrenal  was 
examined  separately.  They  showed  small  individual  variations, 
the  normal  quantity  being  about  11  to  13  per  cent,  of  the  dried 
gland. 

3.  The  cholesterin  content  of  normal  rabbit's  bile.  Rabbit's 
bile  contained  only  traces  of  cholesterin  varying  between  5  and 
15  mg.  per  100  c.c. 

4.  Effect  of  feeding  cholesterin  upon  the  cholesterin  content 
of  rabbit's  Ijile  and  blood.  By  feeding  daily  0.4  gm.  of  choles- 
terin a  hypercholesterinemia  can  l)e  produced.  The  bile  of  these 
animals,  however,  contained  only  traces  of  cholesterin,  until  a 
certain  grade  of  hypercholesterinemia  is  reached  varying  between 
100  and  150  mg.  per  100  c.c.  As  an  example,  a  rabbit  which  had 
48  mg.  of  cholesterin  per  100  c.c.  of  blood  received  cholesterin 
for  two  weeks.  Its  blood  cholesterin  reached  no  mg.  per  100 
c.c,  while  its  bile  showed  normal  quantities,  15  mg.  per  100 
c.c.  A  rabbit  fed  fifty-nine  days  showed  364  mg.  per  100  c.c.  in 
its  blood,  while  in  its  bile  160  mg.  per  100  c.c.  were  found. 
Albrecht  and  Weltmann  have  claimed  that  there  is  a  difference  in 
principle  between  the  cholesterin  metabolism  of  herbivora  and 
carnix'ora,  claiming  that  herbivora  excrete  no  cholesterin  through 
the  1)ile.  1  he  error  lies  in  the  methods  used.  There  is  no  differ- 
ence in  principle,  only  a  difference  in  degree  in  the  activity  of  the 
liver  as  a  filter.  Because  of  this  slow  excretion  of  cholesterin 
through  the  liver,  and  because  any  increase  of  cholesterin  in 
rabbits  shows  itself  Ijy  a  hyi)ercholesterinemia  before  any  in- 
crease shows  itself  in  the  l)ile,  ra1)ljits  were  the  ideal  animals  for 
these  experiments. 

5.  The  inllucnce  of  the  operation  and  the  narcosis  on  the  chol- 
esterin mclabolism.  A  ral)bit  was  given  ether  anesthesia  for  an 
hour  and  its  blood  cholesterin  determined  for  ten  days.  A  varia- 
li(;n  of  6  mg.  per  100  c.c.  was  found  during  the  entire  period. 
Nov(x-aiii-iiior|)hine  anesthesia  jjroduced  no  effect  on  the  choles- 
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terin  content  of  the  blood.  Decapsulation  of  the  right  adrenal 
under  ether  anesthesia  and  of  the  left  under  novocain-morphine 
anesthesia  caused  only  a  slight  variation. 

The  experiments  were  performed  as  follows :  Either  under 
ether  or  novocain-morphine  anesthesia  the  right  or  left  adrenal 
was  removed  through  a  laparotomy  incision.  The  blood  was 
examined  daily,  and  at  different  intervals  varying  from  one  day 
to  twenty-one  days,  the  animals  were  killed.  The  adrenals  were 
examined  chemically  and  morphologically;  the  remaining  organs 
were  also  examined  chemically  and  morphologically. 

Table  I  represents  a  composite  picture  of  the  variations  of 
the  cholesterin  content  of  the  blood,  the  cholesterin  content  of  the 
remaining  adrenal  in  comparison  with  the  removed  gland  and  the 
weight  of  the  remaining  adrenal.  From  the  table  it  will  be  seen 
that  in  the  first  twenty-four  hours  there  is  a  sharp  rise  of  the 
cholesterin  content  of  the  blood  in  contradistinction  to  the  latent 
period  found  by  Grigaut  in  dogs,  followed  in  the  next  twenty- 
four  hours  by  fall,  and  then  a  steady  gradual  rise  to  the  twelfth 
day  followed  by  a  sudden  fall  to  below  normal  on  the  fourteenth 
day,  reaching  its  lowest  point  on  the  nineteenth,  approaching  nor- 
mal again  on  the  twenty-first  day. 

The  examination  of  the  bile  for  the  first  twenty-four  hours 
shows  a  slight  increase  in  cholesterin  with  a  larger  increase  for 
the  next  twenty-four  hours,  corresponding  to  the  fall  in  blood 
cholesterin.  then  a  decrease  until  the  twelfth  day.  followed  by  a 
large  increase  on  the  twelfth  and  thirteenth  day,  and  finally  a 
return  to  the  normal  amounts. 

The  weight  of  the  adrenal  increases  for  the  first  twenty-four 
hours,  remaining  fairly  constant  until  the  tenth  day,  and  then  in- 
creases to  its  maximum  on  the  twelfth  day  followed  by  a  gradual 
fall,  but  remaining  above  normal;  then  a  secondary  rise.  It 
appears  as  if  the  hypercholesterinemia  develops  before  the  ad- 
renal hypertrophies  and  the  adrenal  follows  behind  the  hyper- 
cholesterinemia which  in  itself  speaks  against  Grigaut's  hypth- 
esis.  Plowever,  the  cholesterin  content  of  the  remaining  ad- 
renal sinks  belcAv  normal  for  the  first  twentv-four  hours,  rising-  to 
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the  normal  on  the  third  day,  and  then  runs  parallel  to  the  content 
of  cholesterin  in  the  blood.  Here  also  it  appears  that  the  increase 
of  cholesterin  in  the  adrenal  follows  the  blood  cholesterin  and 
does  not  precede  it. 

The  histological  picture  of  the  remaining  adrenals  shows  a 
hypertrophy.  The  glomerulosa  is  hyperi)lastic,  the  cells  of  the 
fasciculata  because  of  their  increased  lipoid  content,  larger  and 
because  of  this  their  radial  structure  shows  less  distinctly.  This 
picture  is  identical  with  that  described  by  Sternberg  in  a  study  of 
the  hypertrophy  of  the  glands  in  pregnancy. 

In  general,  after  unilateral  suprarenectomy  there  is  the  de- 
velopment of  a  hypercholesterinemia.  a  hyi)ertrophy  of  the  re- 
maining adrenal,  while  the  cholesterin  content  of  the  adrenal 
first  falls  and  then  runs  parallel  to  the  blood  cholesterin.  How 
can  one  explain  the  increase  of  the  blood  cholesterin  and  the  fall 
of  the  content  of  the  adrenal?  Is  the  adrenal  pouring  its  chol- 
esterin into  the  blood  stream  or  manufacturing  cholesterin  for 
the  body?  Anesthesia  in  general  tends  to  exhaust  the  lipoid 
content  of  the  adrenals.  From  these  unilateral  experiments  alone 
one  can  not  say  which  is  the  primary  factor. 

It  was  therefore  necessary  to  perform  the  experiment  of 
bilateral  adrenalectomy  and  I  shall  discuss  the  results  of  unilateral 
and  bilateral  adrenalectomy  together. 

The  remo\al  of  both  adrenals  was  successfully  accomplished 
in  eight  animals,  the  animals  living  from  four  hours  to  four  days. 
Three  of  the  animals  showed  small  accessory  adrenals.  A  blood 
curve  of  one  of  these  animals  is  shown  (Table  II).  The  other 
animals  showed,  two  hours  after  the  operation,  a  marked  increase 
of  cholesterin  in  the  blood,  a  rise  which  is  sudden  and  increas- 
ing until  the  animal  dies.  The  rise  is  greater  in  proportion  and 
far  more  rapid  than  that  following  unilateral  adrenalectomy.  So 
one  finds  that  in  an  animal  without  adrenals  a  more  rapid  and  dis- 
distinct  hypercholesterinemia  results  than  in  an  animal  with  one 
adrenal.  The  animals  with  accessory  glands  show  a  slight  vari- 
ation. The  increase  in  blood  cholesterin  is  not  so  rapid.  In  gen- 
eral, one  may  say,  the  more  adrenal  tissue  remaining  the  less  rapid 
is  the  development  of  the  hypercholesterinemia. 
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TABLE    III 
Bilateral    Adrctialcctomizcd    Rabbit.     Accessory    Adrenal.     Weight  ^  38 
mg.     Bile  =  76.8  mg.,  cholestetrin  per  100  c.c. 
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One  naturally  asks  where  the  large  increase  of  cholesterin 
comes  from.  Is  this  cholesterin  being  poured  out  from  the  ad- 
renals at  the  time  of  operation?  This  is  not  possible  as  both 
adrenals  contained  about  the  normal  quantities  of  cholesterin 
after  removal,  and  secondly,  the  increase  in  the  blood  is  at  least 
150  mg.  of  cholesterin,  while  normal)}-  the  adrenals  themselves 
only  contain  10  to  20  mg.      The  increase  can  not  be  explained  on 
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the  food  intake  as  the  animals  are  too  ill  to  eat  and  live  too  short 
a  time.  However,  these  animals  lose  a  large  amount  of  body 
weight,  at  least  one  quarter  to  one  third.  The  general  catabo 
processes  and  the  ])reaking  down  of  fatty  tissues  in  particular 
must  explain  this  phenomenon,  h'urthermore,  the  Ijile  con- 
tains large  quantities  of  cholesterin  in  contradistinction  to  the 
normal  rabbit's  bile  as  is  seen  in  starvation  experiments  where, 
a  similar  catabolic  process  is  taking  place.  The  organs  rich  in 
cholesterin  show  no  decrease  in  their  cholesterin  content.  The 
brains  of  three  of  these  animals  were  examined  and  gave  normal 
figures.  The  liver  shows  an  increase  in  its  cholesterin  content 
corresponding  to  the  increased  excretion  in  the  bile. 

The  next  question  which  develops  is  how  a  cholesterin  equilil)- 
rium  is  reestablished.  Here  the  regulating  power  of  the  liver 
comes  into  consideration.  The  sudden  excretion  of  cholesterin 
in  the  bile  corresi)onding  to  the  decline  in  the  blood  shows  how 
an  equililjrium  is  reestal)lis]ied.  The  finding  of  large  quantities 
of  cholesterin  in  the  bile  speaks  for  a  coincident  or  previously 
existing  high  grade  of  cholesterinemia.  In  other  words  the  in- 
crease of  blood  cholesterin  is  not  the  only  criterion  of  a  hyper- 
cholesterinemia.  1"his  fact  is  c\"cn  more  important  in  carnivora 
which  normally  excrete  large  quantities  of  cholesterin  in  the  bile 
and  explains  the  seemingly  divergent  results  obtained  by  Grigaut 
in  dogs  after  unilateral  and  bilateral  adrenalectomy. 

Especially  interesting  is  the  clinical  behavior  of  these  animals 
after  adrenalectomy  and  al)ove  all  the  cause  of  death.  A  small 
percentage  of  unilateral  adrenalectomized  animals  die  from  four 
to  nine  days  after  the  o|)eration  and  show  the  characteristic  type 
of  death  of  the  bilateral  adrenalectomized  animals.  This  phe- 
nomenon is  well  known  and  has  been  described  by  Tizzoni,  liult- 
grin  and  Anderson,  etc.  The  suddenness  of  death  is  especially 
interesting.  They  k)se  from  300  to  600  grams  of  body  weight. 
They  appear  less  li\ely  than  animals  who  surxived  the  operation. 
The  weakness  increases  so  that  finally  the  animals  can  not  support 
themselves  and  api)car  as  if  ])aralyze(l.  The  l)realhing  is  rapid, 
the  heart's  action  increased,  the  pujjils  are  normal  (not  dilated). 
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the  blood  vessels  are  empty  and  it  is  difficult  to  obtain  blood.  In 
this  condition  they  die,  or  shortly  before  death  convulsions  occur. 
No  pigmentation  was  noted  in  any  of  these  animals,  but  Tizzoni, 
who  allowed  his  animals  to  live  200  to  300  days,  noted  the  devel- 
opment of  marked  pigmentation. 

Autopsy  findings  on  these  unilateral  and  bilateral  adrenalec- 
tomized  animals  show  no  cause  for  death.  However,  if  one  ex- 
amines the  remaining  adrenal  one  finds  a  characteristic  hyper- 
trophy microscopically  and  macroscopically,  and  the  lipoid  con- 
tent of  this  organ  is  decreased  even  to  practical  exhaustion. 
These  animals  develop  a  lower  grade  of  hypercholesterinemia 
than  the  unilateral  adrenalectomized  animals  who  do  not  die 
immediately  and  before  death  a  decrease  in  the  cholesterin  con- 
tent of  the  blood.  The  bile  at  the  time  of  death  shows  only  traces 
of  cholesterin.  We  can  thus  say  that  these  animals  in  contradis- 
tinction to  the  other  unilateral  adrenalectomized  animals  show 
l)efore  death  only  a  moderate  hypercholesterinemia  and  present 
a  hypertrophy  of  the  remaining  gland  with  a  cortex  poor  or  ex- 
hausted in  lipoids. 

From  these  findings  one  can  not  maintain  that  the  adrenal  is 
producing  the  cholesterin,  as  is  held  by  the  Chaufifard  school. 
These  experiments  speak  for  the  fact  that  the  cholesterin  is  stored 
in  the  adrenal.  Just  as  one  can  not  speak  of  a  production  of 
cholesterin  in  the  glands  one  can  not  speak  of  an  esterization  or 
de-esterization  function  of  these  glands,  as  in  animals  without 
adrenals  the  blood  may  show  an  increase  in  free  cholesterin  or  an 
increase  in  cholesterin  esters  or  show  normal  relationshi]is  be- 
tween the  two. 

The  al)ove  described  experiments  prox-e  that  the  remoN-al  of 
the  adrenals  causes  a  disturbance  of  the  cholesterin  metabolism, 
and  it  follows  that  the  adrenals  not  only  store  the  cholesterin  but 
use  it  for  some  ])urpose.  If  the  cholesterin  content  of  the  remain- 
ing adrenal  of  the  unilateral  adrenalectomized  animals  be  too 
small,  despite  the  normal  amount  in  the  blood  these  animals  die 
sinu'larly  to  com])letely  adrenalectomized  animals.  The  impor- 
tant fact  (lc\clops  ihal  the  cholesterin  in  the  adrcn.nl  cortex  is  of 
\  ital  si'niificance. 
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In  human  pathology,  especially  in  Addison's  disease,  these  ex- 
periments may  have  some  bearing.  According  to  W^iesel  and 
Others,  Addison's  disease  is  one  of  the  chromophine  systenL 
The  pathological  changes  in  the  adrenals  have  long  been  known. 
Investigations  of  Stewart  and  AlacCallum  have  shown  that  preg- 
nant animals  survive  bilateral  adrenalectomy  longer  than  non- 
pregnant animals.  Hultgrin  and  Anderson  demonstrated  that 
castrated  animals  li\e  longer  than  non-castrated  ones.  Stewart, 
Whacker  and  Hueck  showed  that  before  or  after  the  operation  of 
bilateral  adrenalectomy,  if  cholesterin  was  fed,  the  animals  live 
longer.  Animals  with  accessory  adrenals  also  survive  the  opera- 
tion longer.  The  one  point  in  common  in  all  of  these  experi- 
ments is  the  hypercholesterinemia.  In  the  animals  with  no  ad- 
renals, the  organism  attempts  to  compensate  by  a  massive  increase 
in  the  cholesterin  content  of  the  blood.  On  the  other  hand,  ani- 
mals not  showing  this  hypercholesterinf  mia  die  as  do  animals 
with  no  adrenals. 

l^xtirpation  of  the  semilunar  or  solar  plexus  has  proven  in- 
effective in  producing  this  picture  or  the  death  of  the  animals. 
Feeding  or  injection  of  adrenals  has  also  proven  of  no  service. 
Also  all  chromophine  tissue  has  an  adrenalin  producing  function. 
Therefore  the  extiri)ation  of  the  adrenal  causes  al)o\c  all  a  dis- 
turbance in  the  functions  of  the  cortex,  namely  of  the  lipoid  me- 
tabolism. The  hypercholesterinemic  animals  die  with  exactly 
the  same  phenomena  as  those  showing  a  normal  cholesterin  con- 
tent of  the  blood.  The  main  factor  is  apparently  the  ab.sence  of 
the  cholesterin  rich  tissue  of  the  adrenal  cortex.  The  important 
point  in  Addi.son's  disease  would  therefore  appear  to  be  not  how 
much  cholesterin  is  present  in  the  blood  but  the  absence  of  lipoid 
and  especially  cholesterin  from  the  adrenals. 

CONCLUSIONS 

I.  After  unilateral  adrenal  extirjjation  in  rabbits  a  ra])i(lly 
developing  hvi)crcliolesterineiiiia  results,  the  other  adrenal  hy- 
pertrophies its  cholesterin  content  first  sinks  and  then  runs  paral- 
lel to  that  of  the  blood. 
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2.  After  bilateral  adrenalectomy  a  more  marked  hyperchol- 
esterinemia  develops.  In  suprarenectomized  rabbits,  as  in  other 
hvpercholesterinemic  states,  in  contradistinction  to  the  normal 
the  bile  contains  large  quantities  of  cholesterin. 

3.  ]\Iany  unilateral  adrenalectomized  animals  without  any 
recognizable  causes  for  death  show  no  or  only  a  transient  hyper- 
cholesterinemia  and  an  exhaustion  of  the  cortex  in  lipoids.  These 
die  with  the  same  phenomena  as  bilateral  adrenalectomized 
rabbits. 

4.  The  adrenals  can  not  therefore  be  regarded  as  producers 
of  cholesterin  in  the  sense  of  the  French  school. 

5.  In  the  animals  without  adrenals  there  is  no  disturbance  of 
the  esterization  or  de-esterization  function  ;  the  theory  of  esteriza- 
tion  or  de-esterization  function  of  the  adrenals  is  unnecessary. 

6.  The  adrenal  cortex  can  not  be  considered  as  a  source  of  the 
blood  cholesterin.  Its  vital  significance  lies  in  its  content  of  chol- 
esterin and  lipoids. 
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MALIGNANT  MELANOTIC  TUMOR,  PRIMARY  IN  THE 

ADRENALS 

ALWIN     M.     PAPPENHEIMER,     M.D. 

(From  the  Department  of  Pathology,  College  of  Physicians  and  Surgeons, 
Columbia  University,  New  York.) 

The  origin  of  melanotic  tumors  from  tissues  other  than  the 
skin  and  choroid  has  been  considered  highly  questionable  ])\  so 
good  an  authority  as  Borst.  Nevertheless,  there  have  been  re- 
l>orted  from  time  to  time,  fairly  well  substantiated  cases  of  mela- 
notic growths  arising  from  the  adrenals.  The  number  of  cases  in 
which  the  adrenal  origin  of  the  tumor  is  reasonably  certain,  is  very 
small,  and  it  seems  desirable  to  place  on  record  an  additional 
example. 

The  patient,  a  man  50  years  of  age,  entered  the  Presbyterian 
Hospital  April  30,  19 14. 
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CLINICAL    HISTORY 


Family  History. — Negative. 

Personal  History. — Painter  for  25  years.  Gonorrhea  and 
syphilis  denied. 

Past  History. — Typhoid  at  15  years.  Painter's  cohc  and  blue 
line  12  years  ago.  Stopped  painting  18  months  and  recovered. 
Otherwise  well. 

Present  History. — Gradual  onset  four  months  ago  with  dull 
headache.  For  past  year  has  had  dull,  cramp-like  pains  in  stom- 
ach once  or  twice  a  day,  not  related  to  eating.  No  vomiting.  A 
few  days  after  headache  began,  had  atack  of  fainting  lasting  15 
minutes.  Then  remained  in  bed  because  of  weakness.  For  past 
three  weeks  legs  have  been  weak.  No  wrist  or  foot  drop.  Head- 
aches and  stomach  pains  have  continued  irregularly.  Bowels 
constipated.     No  disturbance  of  vision.     Has  lost  some  weight. 

Physical  E.vamination. — Well  nourished.  No  dyspnea  or  cya- 
nosis. Mentally  clear.  Head  normal.  Pupils  small  and  equal, 
react  normally.  Arcus  senilis.  Upper  teeth  false,  only  stumps 
in  lower  jaw.  Gums  have  receded  and  are  soft.  Marked  bluish 
deposit  in  the  gums  at  bases  of  teeth.  Breath  foul  and  tongue 
coated.  Few  large  glands  in  submaxillary  region.  Lungs  nor- 
mal. Heart:  Apex  4th  space,  9  cm.  to  the  left.  No  murmurs. 
Blood  Pressure  142.  Abdomen:  Normal.  Edge  of  liver  indis- 
tinctly felt  3  cm.  below  costal  margin.  Spleen  and  kidneys  not 
felt.  All  reflexes  exaggerated.  No  oedema.  No  wrist-  or  foot- 
drop.  Superficial  glands:  Mass  in  right  axilla  about  3.5  cm.  X  2 
cm.  which  feels  like  a  mass  of  glands,  is  not  tender,  and  freely 
movable.  No  other  glands  enlarged.  There  is  peculiar  blackish 
deposit  in  the  skin  below  angle  of  right  scapula.  Lentigo  over 
posterior  chest. 

May  I :  Hgb.  75  per  cent.,  W.B.C  12,800,  Polys.  72  per  cent. 

May  2:  Ophthalmoscopic  examination  negative.  At  6:45 
A.M.  had  many  epileptic  convulsions.  Started  with  twitching  in 
left  arm  and  left  side  of  face,  then  became  unconscious  and  had 
clonic  convulsive  movements  lasting  2-3  minutes.  Very  cyanotic. 
After  convulsion  perspired  freely  and  was  stuporous  for  about  2 


MELANOTIC    TL'MOR    OF    ADRENAL  175 

hours,  then  irrational,  complaining  of  something  on  back  of  his 
neck  which  should  be  turned  off. 

Max  ^^ ■'  Phthalein  test:  Color  appeared  in  lo  minutes.  Total 
excretion  2  hrs.  21.7  per  cent.     Headache  all  day.      Drowsy. 

Max  /.'  Lumbar  puncture,  pressure  not  increased.  Leuko- 
cytes 2.      \\  assermann  negatix'e. 

Max  1'  IMood  urea  0.04  per  cent.  Lead  present  in  urine. 
R.F).(\  4.438.000.     No  stippling.     Hgb.  78  per  cent. 

Max  (y-  Increasing  stupor  for  24  hours.  Yesterday  restless 
and  severe  headache.     Inxoluntar}-  discharge  urine  and  feces. 

Max  7:  Blood  \\'assermann  negative.    X-Ray  of  skull  negative. 

.1/flV  S:  Phthalein  test:  Total  46.7  per  cent.  W.B.C.  20,500, 
Polys.  80  per  cent.,  Lymphos.  19  per  cent..  Kosinophiles  3  percent. 
No  stippling  of  red  cells.  Lunil)ar  ])uncture.  Pressure  not  in- 
crea.sed.  Leukocytes  22,  many  r.b.c.  Ikityric  acid  test  positive. 
\\'assermann — o. i  c.c.  Negative,  0.3  c.c.  -[-,  0.5  c.c.  +  +  •  Lead 
present  in  urine.  On  May  7  temi)erature  102  ,  very  stupid.  Li- 
voluntary  dejections.     ^Muscles  spastic. 

-l/av  /-/.'  May  12  very  stupid  with  Cheyne-Stokes  respirations. 
Brighter  to-day,  but  irrational.  No  Cheyne-Stokes  respirations. 
Muscles  \ery  si)astic  and  reflexes  exaggerated.  Luml)ar  punc- 
ture :  dry  taj). 

May  13:  Lumbar  puncture.  Slightly  turbid  fluid  under  sc^me 
increase  of  pressure. 

Urine:  Sp.  Cir.  loi 3-1032,  albumen  absent  three  times,  once 
a  very  faint  trace.     No  casts. 

Toiipcraturc:  Between  normal  and  100.  Occasionally  as 
high  as  102'^. 

Blood  Pressure:  94-166. 

Autopsy  May  16,  1914. 

Body  is  that  oi  an  adult  male  measuring  166  cm.  in  lenglh. 
The  body  is  spare  and  ])oorl\  nourished.  The  x'isiblc  mucous 
membranes  arc  pale.  Pupils  equal.  There  is  slight  arcus  senilis. 
There  are  no  teeth  in  the  upper  gums.  In  the  lower  jaw.  there 
are  three  incis(jrs  and  one  canine,      'ihc  right  middle  incisor  is 
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missing".  The  gums  are  retracted  about  the  teeth  and  spongy. 
They  show  a  dirty  bkiish  discoloration.  Liver  mortis  is  present 
over  the  back  and  dependent  portions.  There  are  numerous  hght 
brown  spots  scattered  o\er  the  shoulders  and  back.  Beneath  the 
angle  of  the  right  scapula  there  is  a  pigmented  n^evus.  Rigor 
mortis  is  present  in  all  extremities.  The  muscles  of  the  limbs  are 
not  noticeably  atrophied;  those  of  the  trunk  are  dr}-  and  a  trifle 
pale. 

The  peritoneal  cavity  is  free  from  fluid,  the  serosa  glistening 
and  smooth.  The  omentum  contains  a  moderate  amount  of  fat 
and  is  not  adherent.  The  appendix  is  directed  ui)ward  l)ehintl 
the  cecum.  There  are  fibrous  adhesions  between  hepatic  flexure 
and  fundus  of  gall-bladder.  Diaphragm  reaches  the  3d  inter- 
space on  the  rig'ht  side,  4th  interspace  on  the  left  side. 

The  pleural  ca\'ities  are  free  from  fluid  and  adhesions.  The 
pericardium  contains  a  few  c.c.  of  clear  yellow  fluid.  Adherent 
to  the  entire  mediastinal  surface  of  the  pericardium  in  its  upi)er 
portion,  there  is  a  rounded  mass  about  the  size  of  a  walnut,  which 
on  section  is  found  to  consist  of  soft  grayish-red  tumor  tissue. 

Left  J.itiuj:  Idle  left  lung  weighs  520  grams,  and  is  \"ery 
x'oluminous.  The  jileura  is  shiny  and  smooth.  The  fissure  be- 
tween the  up])er  and  lower  lobes  extends  onl}'  half  way  to  the 
anterior  border.  On  section  the  lung  is  e\'erywhere  well  aerated, 
though  very  (edematous  and  mottled  here  and  there  with  a  few 
darker  reddish  areas.  1  he  bronchi  are  somewhat  congested  and 
contain  frothy  fluid.  The  l)ronchial  lymph  nodes  are  small  and 
])igmented.  The  pulmonar)-  artery  shows  a  few  }-ellowish  patches. 
There  are  a  few  small,  circumscribed,  homogeneous  white  tumor 
nodules  scallered  throughout  the  substance  of  the  lung. 

Right  Lung:  The  right  lung  weighs  ^kk)  grams.  The  ])leiu"a 
is  normal.  There  is  on  this  side  also  an  anomalous  lobulation, 
the  Assure  between  the  u])per  and  middle  lobes  being  re])resente(l 
nierel)'  by  a  shallow  notch  at  the  posterior  border.  On  section. 
the  api)earance  is  the  same  as  that  of  the  left  lung;  the  (edema 
perhaps  is  slightly  more  marked.  Small  tumor  nodules  are  found 
in  boih  U|)pcr  and  lower  lobes.      .\one  of  these  exceed  a  few  mm. 
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in  size.  The  bronchial  lymph  nodes  are  enlarged  and  deeply  pig- 
mented. Cross  section  shows  them  to  contain  definite  nodules  of 
tumor  tissue. 

Heart:  The  heart  weighs  310  grams.  The  ei)icardium  is 
smooth.  There  is  a  moderate  amount  of  cpicardial  fat.  Along 
some  of  the  smaller  branches  of  the  coronar)-  arteries,  there  are 
seen  a  few  minute  flat  whitish  nodules.  'Idie  right  auricle  is  nor- 
mal. The  foramen  o\ale  is  closed.  The  tricuspid  ring  meas- 
ures 10.5  cm.  in  circumference.  The  \al\es  are  normal.  The 
pulmonar}'  orihce  measures  72  mm.  in  circumference.  Wall  of 
right  \entricle  measures  4-5  mm.  in  thickness.  Left  auricle  is 
normal.  The  mitral  ring  measures  ti  cm.  in  circumference.  The 
\al\es  are  delicate.  The  aortic  orifice  measures  76  mm.  in  cir- 
cumference. There  are  atheromatous  patches  on  tiie  aortic  sur- 
face of  the  mitral  \al\e.  The  aortic  cusi)s  are  a  little  thickened 
at  their  bases.  Tlie  edges  are  fenestrated,  l)Ut  delicate  and  freely 
nioxable.  The  left  \entricle  measures  12-14  mm.  in  thickness. 
The  heart  muscle  is  soft,  a  little  brownish,  and  on  section  shows  a 
few  darker  red  areas.  ])ut  no  scarring.  The  coronary  arteries  are 
delicate  and  free  from  atheroma. 

Liver:  The  li\-er  weighs  2,150  grams  and  measures  28  )<  21  X 
9  cm.  1he  surface  is  smooth,  mottled  \-ellowish  red  with  scat- 
tered single  lobules  of  bright  yellow  color.  On  section,  the  organ 
is  of  normal  texture,  with  distinct  lobules  haxing  a  reddish  center 
and  paler  graxish  periphery.  Near  the  falciform  ligament,  in  the 
left  lobe,  there  is  a  well-circumscribed  nodule  about  1.5  cm.  in 
diameter,  not  much  raised  abo\e  the  surface,  composed  of  soft 
gra}ish  }ellow  tissue  with  areas  of  o])acity  and  hemorrhages. 
There  is  also  a  larger  grou])  of  nodules  situated  in  the  substant-e 
of  the  right  lobe  near  the  hilus. 

Call  Bladder:  The  gall  bladder  is  distended  with  dark  thin  bile. 
The  mucosa  is  smooth. 

Sf^leen:  The  spleen  weighs  JJ^  grams  and  measures  [4.5  X 
9X4.5  cm.  'idle  capsule  is  roughened  in  places.  ( )n  section, 
soft,  with  \ery  large  irregular  gra\'  follicles.  The  pulp  is  mottled 
wilh  small  hemorrhages. 
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Pancreas:  The  pancreas  is  of  normal  color  and  texture,  and 
free  throughout  from  tumor  tissue.  The  splenic  artery  is  wide 
and  tortuous.     The  splenic  vein  is  empty. 

After  removing  the  intestines  and  stomach,  the  adrenals  are 
seen  to  be  replaced  by  large  rounded  masses  of  tissue,  conform- 
ing in  a  general  way  to  the  normal  shape  of  the  adrenals,  and 
everywhere  enclosed  by  a  thin  capsule,  so  that  neither  the  kid- 
neys nor  the  adjacent  cellular  tissue  are  invaded  by  the  growth. 
The  two  large  adrenal  masses  together  with  the  kidneys,  ureters, 
pelvic  organs  and  great  vessels  of  the  thorax  and  abdomen  were 
removed  en  masse. 

The  renal  veins  and  vena  cava  are  found  to  l)e  free  from 
thromlji  or  tumor  masses.  Several  veins  leading  directly  into  the 
tumor  masses  were  also  opened  and  found  to  be  empty. 

Left  Adrenal:  The  left  adrenal  forms  a  more  or  less  glol)ular 
mass  which  measures  7.5  X  6  X  3-5  cm.  It  is  very  soft,  almost 
fluctuating  and  on  incising  the  mass,  the  tumor  tissue  bulges  out 
of  the  tense  capsule.  It  is  extremely  friable  and  soft,  shows  no 
tinct  lobular  structure.  The  surface  of  the  cut  section  is  in  gen- 
eral grayish  red,  but  variegated  in  as  much  as  one  can  distinguish 
white  areas  having  the  consistence  and  color  of  brain  tissue ;  with 
areas  of  cystic  softening  filled  with  fluid;  looser  grayish  and 
grayish  red  portions  and  finally  areas  of  hemorrhage.  Just  be- 
neath the  capsule  there  is  a  narrow  strip  of  ochre-colored  adrenal 
cortical  tissue  still  recognizal)le,  which  can  be  traced  over  the  an- 
lcri(jr  surface  for  a  considerable  distance.  So  far  as  can  be  de- 
termined, the  tumor  occupies  therefore  the  medullary  portion  of 
the  gland. 

•  Right  Adrenal:  The  right  adrenal  also  is  the  seat  of  a  tumor 
mass  ha\ing  the  same  general  conformation  and  appearance  as 
that  described  in  the  left.  The  mass  on  the  right  side  measures 
10X6X3  cm.  It  is  composed  of  the  same  sort  of  friable  tumor 
tissue  as  the  left  adrenal,  but  is  slightly  more  hemorrhagic. 

Kidneys:  Hie  right  kidney  measures  10X6X3  cm.  The 
capsule  is  readily  stripped.  The  surface  is  smooth  and  the  cor- 
tex measures   5   mm.   in  thickness.     Striations  arc  distinct  and 
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even.  The  color  is  a  uniform  reddish  brown,  the  consistence 
firm  but  not  hard.     The  vessels  are  not  prominent. 

Left  Kidney:  The  left  kidney  measures  12  X  5-5  X  4  cm. 
It  resembles  its  mate  in  all  respects. 

Urinary  Bladder:  The  mucous  membrane  is  normal. 

Prostate:  The  prostate  is  not  enlarged,  is  symmetrical,  of 
normal  structure  on  section. 

Testes:  Slightly  brownish,  the  tulxiles  pull  out  with  slight 
difficulty. 

CEsophacjiis:  Is  normal  in  its  lower  portion,  the  upper  part  not 
examined. 

Stomach:  There  is  a  circular  constriction  in  the  nu'ddle  portion, 
due  to  muscular  contraction.  The  mucosa  is  normal  throughout, 
the  folds  marked  onl}-  in  the  p^'loric  portion.  There  is  a  finger 
shaped  diverticulum  about  3  cm.  in  length  and  about  the  thickness 
of  one's  thumb,  gi\en  off  from  the  fundus,  and  directed  upward 
and  to  the  left.  All  three  coats  are  apparentl}'  represented  in  the 
wall  of  the  sac,  but  they  are  thinned  out.  The  lining  mucosa  is 
not  altered. 

Intestines:  The  dufxlenum  is  normal.  Small  intestine:  from 
the  serous  surface  one  can  see  and  feel  a  nuiu])er  of  irregular 
nodules  scattered  throughout  the  jejunum  and  the  upper  part  of 
the  ileum.  These  appear  from  without  as  irregular  white  areas, 
shining  through  the  serosa  and  surrounded  by  injected  \enules. 
After  opening  the  gut.  the  U])])ermost  nodule  is  found  about  5 
cm.  from  the  beginning  of  the  jejunum.  Here  there  is  a  sub- 
mucous nodule  about  2  cm.  in  diameter  which  projects  in  pol\- 
l)oi(l  form  into  the  lumen.  It  is  entirely  covered  by  intact  mucosa, 
and  on  section  ai)pears  as  a  circumscribed  homogeneous  soft  white 
mass  lying  in  the  submucosa.  I'rom  this  point  on,  numerous 
similar  metastatic  nodules  are  found.  The  smallest  ones  appear 
merely  as  oval  thickenings  of  the  \al\ul<'e.  Targe  ones  tend  to 
become  ])ol)'poid  and  one  is  distinctly  ])cdunculate(l.  The  ox'er- 
lying  mucous  membrane  is  for  the  most  part  unalfected,  but  over 
some  of  the  large  tumors,  there  i-^  distinct  ulceration.  The 
largest  mass  is  found  in  the  up])er  part  of  the  ileum,      it  i->  <i\al 
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in  shape,  and  extends  about  two  thirds  around  the  .^ut.  It  pro- 
jects hke  a  large  button  or  raised  disc  into  the  intestine.  The 
center  shows  a  ragged  crater-hke  excavation,  and  the  surface  is 
strikingly  pigmented  yellow  and  l)lack.^ 

The  appendix  is  12  cm.  in  length.  The  lumen  is  patent  and 
the  mucosa  normal  up  to  within  2  cm.  of  the  tip.  where  it  be- 
comes suddenl}'  ol)literated.  The  large  intestine  is  normal 
throughout  and  is  free  from  tumor  nodules.  The  rectum  also 
contains  no  new  growth. 

Lyinpli  Nodes:  The  mesenteric  lymph  nodes  are  not  much  en- 
larged. Ijut  some  of  them  on  section  contain  circumscribed  tumor 
nodules.  The  retroperitoneal  and  hypogastric  lymph  nodes  are 
also  the  seat  of  metastatic  deposits,  but  are  not  much  enlarged. 
The  lymph  glands  at  the  Iji  furcation  of  the  trachea  form  a  packet 
(jf  considerable  size.  On  section  they  also  contain  circumscribed 
tumor  nodules,  standing  out  in  sharp  contrast  to  the  anthracotic 
lym])hoid  tissue. 

T\\Q  organs  of  the  neck,  head  and  spinal  cord  could  not  l)e 
examined,  permission  being  withheld. 

R'ujlit  Adrenal:  Transection  after  hardening  shows  a  contin- 
uous shell  of  cortex  surrounding  the  entire  tumc^r  mass.  This  is 
thinned  out  to  1  mm.  or  less  on  the  anterior  surface,  and  is  thick- 
est at  the  upi)er  and  lower  poles,  where  one  ma\'  distinguish  por- 
tions of  the  ])igmented  zona  reticularis. 

/.('//  .Idreiial:  The  left  adrenal  is  also  enclosed  in  a  \ery  thin 
shell  of  cortical  tissue. 

MICUOSCOPTC.M.     F.X.\.MINAT]ON 

7'iiiiior  Tissue:  \\'ith  \ariations  to  be  noted,  the  tumor  tissue 
shows  the  same  structure  in  the  original  growth  and  in  the  meta- 
stases. It  is  composed  for  the  most  part  of  round  or  polyhedral 
cells  of  ratlicr  large  size  haxing  a  round,  occasionally  slightly  oxal 
or  indented  nucleus  whic-li  stains  well  and  shows  a  tuiel}'  distrib- 
uted (k'licale  chromatin  network  without  a  large  or  distinct  nu- 

'  A  c\nsv  cxamiiiatiiin  <if  tlu'  inti'stinal  ikkIuIcs  in  llii'  liardciu'd  tmisrum 
s|Kriiiun  sliuus  disliiul  patchos  of  a  grayisli  color  scaUcrt'd  llirough  the 
cream  colored  tumor  ti.ssue. 
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cleolus.  In  man}'  places  are  found  cells  containing  two  or  three 
nuclei  and  in  a  few  places  larger  conglomerations  of  nuclei  with 
a  common  pr()io])lasmic  s)"ncytiunL  These  giant  cells  ma}'  con- 
tain ten  or  twelve  closel}'  clustered  nuclei.  The  cytoplasm  in 
some  places  is  very  indefinite,  pale,  and  finel}'  granular.  In  other 
l)laces  the  cell  outline  is  more  sharply  defined.  It  is  usually  si)he- 
roidal.  not  pol}-gonal.  hut  not  infrequentl}'  is  drawn  out  into  a- 
short  spindle. 

In  the  intestinal  nodules  the  cells  are  somewhat  larger  and  dis- 
posed in  a  sort  of  alveolar  arrangement.  Many  of  them  contain 
a  tnie  brownish  granular  ])igment.  the  amount  of  which  and  the 
color  \ary  in  different  cells.  This  pigment  gi\es  no  iron  reaction, 
is  not  removed  1)y  li])oid  solvents,  and  resists  decolorization  by 
5  per  cent  sul])huric  acid  and  b}'  strong  alkalies.  With  po]}-- 
chrome  methylene  blue,  it  takes  a  deep  greenish-blue  color.  The 
nuclei  of  these  pigmented  cells  show  curious  degeneratixe  changes. 
Many  of  them  are  shrunken  and  pyknotic.  In  others  the  central 
])ortion  of  the  nucleus  is  clear  and  the  chromatin  lies  against  the 
nuclear  membrane  giving  a  ring  or  signet  appearance.  In  some 
cells  the  degeneration  is  more  extreme  and  the  chromatin  frag- 
mented into  deepl}'  slaim'ng  ])articles  which  are  found  also  free 
between  the  intact  cells  or  as  inclusions  within  other  cells.  In  the 
intestinal  nodules  there  are  scattered  eosinophilic  leukocytes  be- 
tween the  tumor  cells.  These  also  show  the  nuclear  pyknosis  and 
fragmentation.  The  arrangement  of  the  tumor  cells  is  high]}- 
irregular.  In  many  places  they  are  k)osely  aggregated  and  not 
se])arated  b\'  a  definite  stroma,  so  far  as  can  be  judged  in  hema- 
lo.xylin  eosin  stains.  The}'  ma}'  form  nests  of  solid  aheoli  sepa- 
rated by  loose  strands  of  connective  tissue.  In  still  other  places 
the  individual  cells  are  separated  b}'  an  ill-defined  finely  fil)rillar 
staining  substance.  In  still  other  ])laces.  and  this  is  especially 
consj)icuous  in  the  original  tumor,  the  cells  are  gr()Ui)ed  in  a  more 
or  less  radial  fashion  about  thin-walled  blood  vessels.  15etween 
these  mantles  of  intact  tumor  cells  there  are  often  extensive  fresh 
hemorrhages.  Targe  areas  of  necrosis,  involving  not  only  the 
tumor  cells  but  the  blood  vessels  and  stroma  as  well,  are  ])resent  in 
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many  of  the  nodules,  especially  in  the  large  metastatic  growths  in 
the  bronchial  lymph  nodes.  In  other  places  the  tumor  tissue  is 
rarefied  by  collections  of  fluid  coagulum.  Mitoses  occur  with 
moderate  frequency. 

Lungs:  The  capillaries  are  very  congested  and  somewhat  tor- 
tuous. The  alveoli  are  for  the  most  part  empty  but  some  of  them 
do  contain  a  loose  exudate  composed  principally  of  polynuclear 
cells  and  of  a  little  granular  coagulum.  The  tumor  nodules  are 
well  circumscribed,  show  no  definite  relation  to  blood  vessels  and 
are  free  from  necrosis.  With  the  immersion,  isolated  cells  show 
difi'use  brownish  pigmentation. 

Lk'cr:  Section  passes  through  a  large  tumor  nodule  in  \\liich 
the  tumor  cells  show  a  distinct  perithelial  arrangement  with  in- 
tervening" areas  of  necrosis.  It  is  surrounded  liy  a  dense  fibrous 
capsule  which  sends  septa  Ijetween  different  portions  of  the  tumor 
tissue.  About  the  tumor  nodule  there  is  a  tangential  compression 
of  the  liver  cells  and  a  very  striking  dilatation  of  the  capillaries 
with  formation  oi  large  sinuses.  There  is  also  a  definite  (edema 
of  the  liver  tissue  and  the  accumulation  of  many  wandering  cells 
principally  mononuclear  but  occasionally  eosinophiles  both  in  the 
distended  capillaries  and  outside  of  the  capillary  wall  l)etween  it 
and  the  com])ressed  li\'er  cells.  Some  of  the  li\'er  columns  show 
(juile  distinct  accumulation  of  brownish  granular  pigment. 

Spleoi:  The  sinuses  are  \'ery  distinct  from  the  rather  fibrous 
pulj)  and  are  well  filled  with  red  cells,  lliere  are  a  few  irregular 
hemorrhages.  The  jXlalpighian  bodies  are  moderate  sized,  com- 
])Oscd  throughout  of  cells  of  the  small  lymphoid  type.  1  he  tra- 
becul.'c  and  the  blood  vessels  show  nothing  of  note. 

Ki(hi('\:  There  is  a  well-marked  congestion  of  all  the  capil- 
laries including  those  of  the  tufts.  Tlie  glomeruli  are  norinal. 
The  epithelium  of  the  con\'oluted  tul)ules  is  somewhat  swollen, 
with  a  distinct  granulation  of  the  ])ro1opIasm.  Ihe  blood  \essels 
show  a  sligiit  increase  in  the  adxentitioiis  coat,  but  are  not  other- 
wise altered. 

Intestinal  Nodules:  Sections  through  \arious  intestinal  nod- 
ules show  essentialb'  the  same  ])ictin'e.       The  lunior  growths  arc 
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found  in  the  subnuicosa  or  in  the  loose  tissue  of  the  mucosa  itself, 
llie  muscular  coat  in  the  larger  growth  is  compressed  but  not  in- 
filtrated. One  of  the  nodules  has  distinctly  a  polypoid  form,  and 
the  mucous  membrane  continues  for  a  considerable  distance  on 
the  inferior  surface  of  the  polyp,  but  is  necrotic  over  its  convex 
portion. 

Bronchial  LympJi  Glands:  The  bronchial  lymph  ncxles  are  ex- 
tensi\el}'  replaced  b}'  tumor  tissue.  They  show  in  addition  a  few 
old  tu])erculous  foci.  In  the  capsule  of  the  gland  are  found 
irregidar  ])rownish  concretions  in  s(jme  [)laces  siu'rounded  1)\'  for- 
eign body  giant  cells. 

Prosfafc:  The  ducts  are  dilated  and  tilled  in  man}'  place>  with 
des(|uamating  e])ithelium  which  is  heaped  up.  In  some  of  the 
tubules  the  heaping  up  of  the  e])ithelium  is  so  marked  that  the 
lumen  is  practically  obliterated.  There  is  also  a  good  deal  of 
papillary  infolding. 

MyocarJiuni :  Aside  from  slight  (edema  and  fragmentation  of 
the  fibers,  is  normal. 

Stomach:  Is  normal. 

Analoiuical  Pkupiosis:  Primar}-  malignant  tumor  of  adrenals, 
with  metastases  in  liver,  lungs,  bronchial,  peritracheal,  retro- 
peritoneal and  mesenteric  l}-mph-nodes,  and  in  small  intestine. 
CEdema  of  lungs.  I'rown  atroph\'  of  heart.  l)i\erticulum  of 
stcjmach.  Localized  chronic  a])])endicitis  with  obliteration.  Pig- 
mented n.'CNUs. 

DlSCfSSIOX 

The  primar}'  origin  of  the  tumor  from  the  adrenals  in  this  case 
seems  be}r)nd  ([uestion.  In  \  iew  of  the  opluhalmosco])ic  exam- 
ination, it  is  unlikely  that  there  existed  a  choroidal  tumor,  and 
there  were  no  cutaneous  growths  aside  from  the  small  pigmented 
n.'exus,  which  showed  no  histological  signs  of  malignancy. 

In  spite  of  the  absence  of  pigment  in  the  adrenal  tumors  them- 
sehes,  the  melanotic  character  of  the  growth  is  perfectly  evident 
from  a  stud\-  of  tlic  intestinal  metastases,  in  some  of  which  the 
])ignieiit  is  \er\-  abundant.  One  finds  also  occasional  pigmented 
cells  in  the  ])ulinonary  and  lymphatic  nodules,  but  only  after  care- 
fid  search. 
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The  chemical  reactions  of  the  pigment,  so  far  as  they  were 
studied,  agree  with  those  given  by  the  normal  pigment  of  the 
reticular  zone.  Lucksch^  has  studied  the  pigment  in  benign  pig- 
mented adenomata  of  the  adrenal  cortex,  and  obtained  similar 
reactions.  The  crude  tests  which  we  have  applied  are  at  least 
sufficient  to  exclude  an  accidental  pigmentation  from  previous 
hemorrhages,  and  to  suggest  that  the  pigment  is  elaborated  by 
cells  derived  from  the  adrenal  cortex. 

The  previously  reported  cases  of  melanotic  tumors  of  adrenal 
origin  are  too  few  to  justify  an  extended  analysis.  In  four  of 
the  nine  reported  cases  which  I  have  been  able  to  find,  the  data  are 
too  incomplete  to  make  the  adrenal  origin  of  the  tumors  certain. 
Thus  in  a  case  mentioned  by  Orth.-  and  described  by  Doderlein." 
there  is  no  record  of  the  eyes  or  skin,  and  no  microscopical  exam- 
ination. Another  case,  reported  by  Davidsohn,"^  was  later  found 
by  ^larchand  to  have  had  a  tumor  of  the  choroid.  The  data  in 
two  other  cases — one  of  Orth's  and  one  published  l)y  Reimann' — 
are  also  too  meager  to  justify  conclusions. 

The  cases  of  Schweikert."  Davidsohn^  (Case  2),  Schmidt,- 
Sebum,'-'  and  Alolnar^"  are  well-reported,  and  include  references 
to  the  condition  of  the  eyes.  Ihe  tumors  liaxe  all  occurred  in 
later  life  (except  the  case  recorded  Ijy  .Molnar  in  a  man  of  twenty- 
nine),  and  four  of  the  five  have  been  in  males.  In  all  the  cases, 
there  were  secondary  grtnvths  in  the  gastro-intestinal  tract,  par- 
ticularly, as  in  our  case,  in  the  jejunum.  The  brain,  lungs,  lymph- 
glands  seem  also  to  be  especiall}'  disposed,  the  liver  metastases,  in 
contrast  with  the  general  rule  in  melanotic  tumors,  few  or  en- 
tirel}-  wanting.  Cutaneous  or  subcutaneous  nodules  were  usuallx 
present,  and  two  of  the  cases  showed  growths  in  the  bones. 

Schum's  case  is  interesting  in  that  the  original  adrenal  tumor 
was  pigment-free,  and  onl\'  the  metastases  pigmented. 

I^I-:i-i-:REXCES 

1.  Li  (  KS(  11  :  Zicfjicr's  Bcitr..  njij,  liii.  324, 

2.  Orth  :  Leiirb.  d.  spec.  fath.  .liuit.,  Ikl.  ii. 

3.  DoKDF.KLF.iN  :  Inaugural  Dissertation.  Erlangen.  i860. 

4.  Davjdsoii.n"  :  Pent,  iiicd.  U'<hIi..  ux)6.  Xo.  44.  p.  i<So2. 


ATYPICAL    HEMOPHILIA  1(S5 


5.  Reimaxx  :  Procter  incd.  U'och..  1902.  No.  25. 

6.  Schweikert:  Inaugural  Dissertation,  Berlin.  i(.)o8. 

7.  Davidsohx:  Verh.  d.  deutschcii  path.  Ges.,  1909.  xiii. 

8.  Schmidt:  fraiilcf.  Zcits.  f.  Path..  1912,  400. 

9.  ScHEKM  :  Charitc  Amcr..  1912,  xxxvi.  348. 

10.  Molxar:-  Ztschr.  f.  klin.  Med.,  1913,  Ixxviii,  454. 


ATYPICAL   H I'.MOPIilLIA 

ALFRED    V.     11  ESS,    M.D. 

The  case  wliich  T  wish  to  report  this  e\eninf;"  is  that  of  a  child 
five  and  a  half  years  old,  which  suffers  from  hem()[)hilia  of  a 
somewhat  unusual  tyi)e.  In  the  first  place  this  child,  as  far  as  we 
can  judge,  is  the  only  one  of  the  famil}-  who  is  a  l)leeder.  In 
other  words,  it  is  a  sporadic  case  and  not  one  of  the  "  famil\- " 
variety. 

Just  a  word  ahout  the  histor_\'.  The  child  is  well  nourished 
and  the  only  other  abnormal  s}'m])tf)m  or  sign  which  he  shows  is 
a  mild  degree  of  ichthyosis.  He  has  been  an  inmate  of  the 
Hebrew  Infant  Asxlum  for  the  past  three  years  and  has  been 
under  particular  sur\-eillance  by  me  since  last  winter.  During 
this  period  he  has  had  man}'  hemorrhages  from  minor  cuts  which 
he  has  had  from  time  to  time.  He  has  frequent  bleedings  from 
the  nose  and  occasionally  hemorrhages  beneath  the  skin,  especially 
on  the  frontal  bones  following  slight  trauma. 

As  you  all  know,  the  pathogenesis  of  hemophilia  is  still  by  no 
means  clear;  it  is  thought  by  some  to  be  due  to  a  lack  of  |)ro- 
thrombin.  by  others  to  lack  of  thrombnkinase.  \\'hatc\er  the 
assigned  cause,  there  has  been.  I  think,  a  general  agreement  that  a 
lack  of  calcium  does  not  pla\'  a  i)art  in  the  etiology.  The  case 
which  I  shall  briefly  report  is  interesting  in  that  calcium  does  seem 
to  play  a  role.  The  blood  of  this  boy  has  been  tested  man\-  limes 
since  last  .\pril,  i'wii  months  ago.  In  some  instances  the 
oxalated  plasma  was  used  and  the  clotting  was  found  to  be  de- 
layed. It  \aried  between  5<S  minutes  when  it  was  first  taken 
and  I J  minutes  in  the  later  tests  when  the  child  was  i/reatK-  im- 
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proved  in  its  general  condition.  The  l:)lood  itself  was  likewise 
tested.  I'or  this  purpose  we  have  followed  in  a  general  way  the 
simple  technic  recommended  l)y  Howell,  which  consists  in  drop- 
ping lo  drops  of  l)lood  into  a  small  ^■ial  and  watching  the  process 
of  coagulation.  By  both  these  methods  the  blood  w^as  found  at 
all  times  to  show  a  delay  in  coagulation.  It  is  important  to  em- 
phasize this  point  as  it  serves  to  differentiate  hemophilia  from 
purpura,  which  it  might  be  thought  this  case  represented.  An- 
other differentiation  between  these  two  conditions  depends  upon 
the  fact  that  in  purpura  there  is  an  essential  weakness  of  the 
vessel  walls.  In  purpura  if  you  suljject  the  \'essels  to  an  in- 
creased pressure,  that  is  apply  the  capillary  resistance  test,  which 
I  have  elsewhere  described,^  the  vessels  yield,  whereas  in  hemo- 
philia they  do  not  show  any  weakness.  In  the  case  under  dis- 
cussion no  petechial  spots  followed  the  application  of  increased 
pressure,  so  that  we  must  regard  this  case  definitely  as  a  case  of 
hemophilia. 

'Idle  disturbance  in  calcium  was  demonstrated  in  several  ways. 
Of  course,  the  most  direct  and  conclusive  method  of  showing  a 
lack  of  calciiuu  in  the  blood  is  l)y  quantitative  analysis.  Since 
the  introduction  of  McCrudden's  method,  which  enal)les  one  to 
determine  the  amount  of  calcium  in  as  little  as  5  c.c.  of  l)lood,  it 
is  ]:)Ossil)]e  to  use  direct  methods  for  this  ])urpose.  b^ive  tests  of 
the  blood  were  made.  The  accompanying  table  (  Tal)le  1  )  slu)ws 
the  amount  of  calcium  as  calculated  per  1  .()(K)  gm.  of  blood. 
This  table  shows  li\'e  tests  of  normal  blood  made  bv  means  of  the 
same  method  and  one  test  of  a  case  of  hemophilia  of  the  heredi- 
tary t_\|)e. 

TAI'.LE  I 


Cahiuin  Content  of  lUood   (CaO) 


Case 

)f  Sporadic  Ht 

mophilia 

Normal 

o.o_i7 

0.082 

(J. 036 

0.075 

(U)3.S 

0.079 

0.058 

0.074 

0.062' 

0.084 

'I'ypical  lI(;mopliilia 
0.068 


1  .After  giving  caliiuni  lactate. 
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A  (fiance  at  this  ta1)le  shows  that  there  was  a  lack  of  calcium 
in  our  case.  This  lack  was  partictilarl}-  marked  in  the  lirst  test 
and  hecame  less  in  the  later  tests  after  the  boy  became  better  nour- 
ished and  had  j^ained  considerabl}'  in  weight.  After  the  fcjurth 
test,  calcitim  lactate  was  g"i\en  in  30  <;ni.  doses  per  da}-  in  order 
to  disco\'er  whether  ])x  this  means,  the  calcium  in  the  blood  would 
be  increased.  As  will  be  noticed  this  resulted  in  a  sli<:^ht  increase 
in  the  quantity  of  calcium.  Previous  to  this  test,  the  blood  had 
increased  to  such  an  extent  in  its  content  of  calcium  it  was  hardly 
to  be  expected  that  the  gi\ing"  of  this  additional  calciiun  would 
accomplish  more  than  a  slight  increase.  It  ma}',  therefore,  be  said 
from  the  result  of  this  part  of  the  inxestigation  that  the  calcium 
was  definitely  found  to  be  diminished.  There  seemed  to  be  waxes 
during  which  the  calcium  was  higher  and  lower. 

In  addition  to  this  direct  test  of  the  blood,  experiments  were 
carried  out  by  means  of  adding  a  small  amount  of  calcium  solution 
directly  to  the  blood  in  order  to  see  if  this  hastened  coagulation. 
As  is  well  known,  almost  all  investigators  ha\e  found  that  the 
addition  of  calcium  does  not  hasten  clotting  either  in  normal 
or  hemo])hilic  blood.  Our  first  experiment  agreed  in  this  par- 
ticular. In  this  instance  we  used  '  •_-  ])er  cent,  solution  of  CaCl. 
in  normal  salt  solution.  Ilowc\er,  in  sub>e(picnl  tests  the  amount 
of  calcium  added  was  based  on  the  calcium  deticienc}'  which  had 
been  found  to  exist  in  the  blood.  It  will  be  seen  that  in  the 
first  test  there  was  a  deficiency  of  about  0.04  gm.  of  calcium  per 
i.ooo  parts.  On  the  basis  of  this  determination  the  deficiency 
was  calculated  for  10  drops  of  blofxl  and  a  solution  of  CaCd.j 
was  made  up  so  that  the  calcium  in  one  drop  about  e(|ualle(l  this 

TABLE  II 

Control  Ca.  1234 

5  mill —                         —  —                         +                         -|- 

6  min -                         -  -  ++                     -f- + 

7  min —                           —  +  ++                      -f- + 

8  min -                        -I-  -I--I-  +  +  +'                +  + 

10  min -I-  I          ++  -I- 4-  +  +  -\- 

12  min -I--I-                  +  +  -I-  +  +  + 

i.S  niin -I-  -|--t-' 

'  Represents  complete  clotting. 
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deficiency.  This  is  to  say,  one  drop  contained  0.04  nig.  of  cal- 
cium.    I'his  solution  was  then  added  to  the  blood. 

The  accompanying  table  (Table  II)  shows  the  result. 

In  the  case  of  our  patient,  it  will  l)e  seen  that  the  calcium 
hastened  coagulation  and  that  the  tube  to  which  it  was  added 
clotted  more  quickly  than  the  control  tube  which  contained  merely 
blood  with  normal  salt  solution  to  the  same  amount  as  the  cal- 
cium solution.  This  experiment  was  repeated  several  times  and 
upon  each  occasion  the  same  result  was  obtained,  that  is  to  say  the 
addition  of  calcium  hastened  coagulation.  On  the  other  hand, 
when  this  experiment  was  carried  out  upon  normal  blood,  it  was 
found  that  the  calcium  either  did  not  hasten  coagulation  or  indeed 
delayed  it,  as  will  be  seen  in  Table  III  a.  This  was  true  likewise 
when  calcium  was  added  to  the  blood  of  a  hemophiliac  of  the 
usual  "family"  type  (tal)le  III&). 

TABLE  III  a 

Nonnal  Blood 


Control 

Ca.  2 

3 

4 

4  min 

5  min 

6  min 

+  + 
+  +  + 

+ 

+  + 

+  +  + 

+ 
+  + 
-I-  + 
+  -I- 
+  + 
+  + 
+  +  ■ 
+  +  + 

+ 
+ 

+  + 

+  -1- 

-\-  + 

-1-  + 

17  min 

-h-t- 

TABLE  III  h 
Typical  Hemophilia 

Control 

Ca.  I 

. 

3 

4 

4  min 

8  min 

10  min 

14  min 

18  min 

+ 

+  + 

-I-  +  + 

+  + 
+  + 
+  + 
+  + 
+  + 

+ 

+  + 

+  + 

+  + 

-1-  +  + 

+  -1- 
+  + 

-I-  + 
-1--1-  + 

+ 

+  + 
+  + 

+  + 

.<o  min 

+  + 
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In  addition  to  the  tests  of  the  calcium  content  of  the  blood 
and  the  tests  on  the  relation  of  the  addition  of  calcium  to  the 
clottin*^  time  of  the  blood,  a  metabolism  experiment  was  carried 
out  by  Dr.  Max  Kahn.  who  has  performed  the  chemical  examina- 
tions in  this  stud}'.  In  brief,  the  calcium  was  estimated  during- 
three  periods,  a  fore  period,  a  second  period  during  which  2  gm. 
of  CaCL  and  i  gm.  of  ^IgO  were  given,  and  a  third  period 
which  corresponded  to  the  first.  This  test  w'as  negative  in  every 
resi)ect.  excepting  that  there  was  found  to  he  a  negati\e  Ijalance 
of  calcium  during  the  fore  period  and  a  positive  balance  during 
the  second  period  when  CaCl.j  and  MgO  were  given.  This  posi- 
ti\«  balance  extended  into  the  third  period. 

It  may  therefore  be  said  that  here  is  a  case  of  hemophilia  in 
which  there  is  a  definite  deficiency  of  calcium.  However,  it  has 
been  found  that  this  lack  of  calcium  does  not  entirely  explain  the 
disturbance  in  blood  coagulation,  for  even  now  when  the  calcium 
content  is  almost  normal  the  tendency  to  ])lee(ling  is  not  entirely 
done  away  with  and  the  coagulation  of  the  blood  has  not  reached 
the  normal  time.     In  other  words  there  is  another  factor  at  play. 

Disciissidii : 

1)k.  L.\MiiKKT:  In  regard  to  Dr.  Hoss's  figure;,  1  should  not  liavo  thought 
that  they  indicated  a  very  striking  calcium  deficiency  in  the  blood.  I  recall 
that  last  year  we  made  a  number  of  analyses  of  dog's  blood,  using  this  same 
method  of  determining  the  calcium  content.  Our  results  showed  a  fairly 
marked  variation  in  the  amount  of  calcium  in  the  blood  of  )i(>rntal  animals. 
burthcrmore.  it  is  known  that  blood  may  be  diluted  with  many  times  (15-20) 
its  volume  of  salt  solution,  thus  reducing  greatly  the  per  cent,  of  calcium 
without  disturbing  to  any  extent  the  coagulation  time.  I  was  under  the  im- 
l)ression  that  a  greater  diminution  in  the  calcium,  than  existed  in  Dr.  Hess's 
case,  would  be  necessary  in  order  to  affect  ap|)recial)ly  the  coagulation  time. 

Dr.  P.m'imnhkimkr  :  Were  there  any  other  signs  of  deranged  calcium 
metabolism  such  as  in  dentition?  I  should  like  to  hear  what  the  electrical 
excitability  tests  showed. 

Dr.  Hkss:  In  the  first  place  concerning  these  tests:  they  are  all  low; 
one  is  so  low  that  there  cannot  be  any  question  concerning  it  and  the  others 
are  also  low.  The  last  one  is  after  giving  30  gr.  of  calcium  lactate  for  three 
days.  They  are  all  lower  than  the  controls.  W'lun  the  bleeding  was  most 
marked  the  calcium  was  particularly  low.  As  regards  the  question  of  dilu- 
tifin  :  when  you  dilute  the  specimen,  you  also  dilute  the  prothrombin.  There 
is  a  relation  between  these  two.     'S'ou   may  dilute  a  specimen   to  8  i)er  cent. 


190  LEO    KESSEL    AND    M.    J.    SITTENFIELD 

and  it  clots  as  quickh-.     This  is  true  of  normal  and  of  hemophilic  lilood.  but 
you  are  diluting  the  prothrombin  at  the  same  time  as  the  calcium. 

The  electric  excitability  tests  were  done  by  Dr.  MacCallum.  They  seemed 
to  be  about  normal,  perhaps  the  responses  were  a  little  bit  sluggish.  I  have 
noticed  no  disturbance  in  dentition.  This  child  had  some  ichthyosis ;  whether 
there  is  any  relation  between  calcium  metabolism  and  ichthyosis  I  do  not 
know. 


THE  EFFECT  OF  PENETRATING  RAYS  UPON  EX- 
PERIMENTAL TUBERCULOSIS 

LEO    KESSEL^    M.D.,    AND    M.    J.    SITTENFIELD^    M.D. 

(From  tlie  Department  of  Pathology  of  the  College  of  Physicians  and  Sur- 
geons, Columbia  Uuiz'ersity,  A'czt'  York.) 

I 

In  1896  Lortet  and  GenoiuP  first  mentioned  the  influence  of 
X-Rays  upon  experimental  tuljerculosis.  They  used  the  .simple 
X-Ray  apparatus  in  \'ogue  at  that  time  and  histological  studies 
were  not  made.  Rieder-  in  1899  found  that  a  certain  inhil)itory 
process  was  exerted  upon  local  tuberculosis  when  the  animals 
were  exposed  to  X-Rays.  Aiuhsam''  inoculated  guinea-pigs  suh- 
cutaneously  in  the  inguinal  region  and  exposed  this  superficial 
situation  to  the  X-Ra}'.  At  the  point  of  inoculation  he  noted 
in  the  rayed  animals  limitation  and  encai)sulati()n  of  the  tul)ercu- 
lous  process.  The  a\'erage  length  of  life  of  control  animals  was 
53  days  and  of  exj^erimental  animals  67  days.  Kupferle^  later 
inoculated  rab])its  intravenously,  produced  tuljerculosis  and  ex- 
posed these  animals  to  penetrating  rays;  although  the  ray  dosage 
a])pears  to  ha\e  been  inadecjuatc,  he  succeeded  in  ])r()ducing  a 
fibrosis  (T  the  tiil)ercles  in  the  lungs  of  the  ra^'cd  animals. 

Our  experiments  were  undertaken  with  the  \iew  of  determin- 
ing whetliei-  the  pathological  changes  in  tuberculous  animals  were 
modified  by  the  penetrating  rays,  .\ccin-ately  weighed  (pianti- 
ties  of  dried  human  tubercle  bacilli,  which  had  grown  for  3'^ 
wa'eks  on  l)orset's  egg  medium,  were  sus])ended  in  sterile  salt 
solution    aud    used    for    iuuculaliou    into   guinea-pigs.      The    pigs 
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varied  in  \vci<;ht  from  310  to  670  f^rams.  The  control  and  ex- 
I)eriniental  animals  in  each  case  were  approximately  e(|ual  in 
weig^ht. 

i'"ourtcen  piji^s  were  injected  intravenonsly  with  i  100  to 
1/200  nig.  of  the  dried  tnhercle  bacilli  in  salt  solution,  while  13 
were  injected  intraperitoneal!)'  with  doses  ranging  from  i  loo 
to  I  10  mg.  of  the  same  culture.  On  the  12th  day  after  inocula- 
tion guinea-pig  Xo.  20  died,  and  autoi)s_\'  rexealed  extensi\e  tuber- 
culous processes  throughout  all  the  organs  and  tubercle  bacilli 
were  demonstrated  in  the  s[)leen.  Of  the  remaining  26  animals, 
7  controls  died  before  tiie  experiments  were  well  under  way  and  3 
exi)erimental  animals  died  after  one  exposure  to  the  penetrating 
rays,  necessitating  the  use.  in  some  instances,  of  one  control  to 
3  experimental  animals.  On  the  32(1  day  following  inoculation 
exposures  to  the  penetrating  rays  were  made.  The  Oiauss  X-Ray 
apparatus  was  used  and  the  ra\s  a])])lied  to  the  dorsal,  \entral  and 
lateral  surfaces  over  a  period  of  20  days,  each  annual  receiving 
a  dose  of  8-10  X  to  each  surface,  in  cross  fire  fashion,  e\ery  3d 
day.  The  focus  distance  was  20  cm.,  the  penetration  10  !>.  and 
the  length  of  exposure  C)  minutes  to  each  surface.  I'he  total 
dosage  received  ranged  from  70  to  183  Kienbock  units.  The  ani- 
mals were  bright  and  well  and  no  external  reaction  was  oi)serve(l 
in  an_\-  of  them.  Tlie  control  animals  lixed  3<').  38.  58.  60.  61 
and  102  da)s  respecti\el_\'.  the  rayed  animals  li\ed  44.  ^2,  ^t,.  ^j. 
61.  ji.).  loi.  101.  102  and  102  days  respective!}-.  'I"he  total  length 
of  life  of  (■)  control  animals  was  362  da\s.  a  mean  axerage  of 
TkdK?  days.  The  total  length  of  life  of  10  experimental  animals 
was  ^^2  days,  a  mean  a\erage  of  7S^^  days.  Thus  the  exjjeri- 
mental  animals  outlived  the  controls  on  an  average  of  15  days  per 
animal. 

I  he  chart  of  duration  of  life  of  both  sets  of  animals  is  gi\en 
below  : 

The  aninials  were  autoi)>ied  in  almost  e\ery  case  within  24 
hours  after  death.  .Macrosc(])ically  they  all  showed  tuberculous 
lesions  in  lungs.  li\er.  s|jleen  and  l^nij)!!  nodes. 

'Ilie  lungs  of  the  contn^is  upon  microscopic  section  revealed  in- 
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tense  congestion,  hemorrhages  into  the  aheoh.  tnberculous  pneu- 
monia and  numerous  tul^ercles  with  central  caseation.  In  the 
raA'ed  animals  on  the  other  hand,  we  observed  very  few  tubercles 
with  cheesy  centers,  and  many  of  the  tubercles  showed  fibrous  en- 
capsulation. 
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Tn  the  li\er  of  the  control  animal  large  areas  of  complete  ne- 
crosis were  seen,  some  of  these  areas  involving  an  entire  lobule. 
There  were  al.so  numerous  tul)ercles,  originating  in  the  portal 
sj)aces.  presenting  the  picture  of  a  progressive  lesion  with  few 
e])ilhelioid  or  giant  cells.  .\  few  of  the  tubercles  in  the  liver, 
notably  those  seen  in  sections  from  guinea  pig  Xo.  40,  showed  a 
certain  amount  of  fibrosis.  The  rayed  animals  with  the  exception 
of  No.  50  (which  received  10  times  the  dose  of  the  others)  re- 
vealed fewer  and  smaller  areas  of  necrosis;  as  a  rule,  the  tuber- 
cles were  miliary  in  character  and  frequently  were  surrounded 
by  fibrous  tissue;  many  ai)i)eared  healed,  and  in  some  livers  there 
were  large  atrophic  areas  about  the  portal  spaces  with  connective 
tissue  replacement. 
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In  the  spleen  of  some  of  the  control  animals  \er\'  little  nor- 
mal tissue  was  \isible;  masses  of  necrotic  and  caseous  tissue  re- 
])lace(l  the  follicles.  The  sinuses  were  \er}-  wide  and  se])arated 
by  little  pulp  tissue.  With  the  exception  of  j^uinca  pij;'  Xo.  40  the 
tubercles  in  the  spleen  showed  little  fibrosis.  In  the  rayed  animals 
many  tubercles  in  the  spleen  were  completeh'  fibrosed  and  few  of 
them  showed  small  caseous  centers. 

The  l}'mph  nodes  of  the  control  animals  contained  lar*;"e  areas 
of  caseation  and  some  small  areas  of  fibrosis,  while  the  nodes  of 
the  rayed  animals  contained  a  few  tubercles  with  central  caseation 
and  man}-  completel}'  fibrosed  tubercles. 

I'Tom  the<e  experiments  the  following;'  conclusions  mav  be 
drawn  : 

1.  ("iuinea-pij;s  in  which  experimental  tuberculosis  has  been 
l)roduced  and  w  hich  ha\e  subsequently  been  exposed  to  penetrat- 
in<i;  rays,  live  longer  than  their  controls. 

2.  Caseation  is  less  evident  in  the  tuberculous  lesions  of  the 
rayed  animals,  and  fibrosis  al)out  the  indixidual  tu])ercles  is  more 
marked. 

These  conclusions  ma\'  a])pear  more  significant  when  consid- 
eration is  taken  of  the  fact  that  radiation  was  instituted  at  an 
unfaxorable  stage  of  the  disease,  when  the  tuberculous  process 
was  widespread  and  had  undergone  caseation,  burther  exi)er- 
iments  are  being  pursued  to  study  the  effect  of  radiation  in  the 
earlier  stages  of  tuberculosis,  and  to  determine  the  ])eriod  at 
which  these  lesions  are  most  faxorably  intluenced.  'I"he  details 
and  protocols  of  the  entire  stud\-  are  reserxed  for  future  publi- 
cation. 

1.  LoKTKT  .\Ni)   (iKNorn :    Tiibcrculdsc    Kxperimcntalc    Attemiec   par   la    radia- 

tion KontKcn.     (iac.  des  Uo/^..  i8(>6.  No.  7S.  ]>.  787. 

2.  Kikdkr:  Miiiuh.  Med.  U'ocli..  i8(/;.  No.  20,  p.  950. 

,3.  Mrns.\M.   K. :   \'ersuclie  mit   Ront^enstrahlcn  hci   E.xpcTimciitcllir  Tulitr- 

culosc.  Dtsili.  Ztschr.  f.  Cliir..  i8<j8,  xlvii.  .365. 
4.   Kri'Fi  Ri.i;.   I,.:    K.xpfriincntfllc   UntorstichunKcn    \\\kt   die    RoiitKciiljcliand- 

lung  dcr  l,iint,H'n  Tuhorkulosf,  Siralilcii  7'linaf^ic,  KJI4.  Xo.  2,  p.  300. 
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FAT  METABOLISM  IN  TISSUE  CULTURES 

R.    A.    LAMBERT,    M.D. 

(From    the    Department    of  Pathology    of  the    College    of    PhysieiaJis    and 
Surgeons.  Columbia   Uniz'ersify.  Xew   York.) 

Tlie  phenomenon  of  fat  accumulation  by  cells  growing  in 
tissue  cultures  has  been  mentioned  by  nearly  all  of  the  workers  in 
this  field.  The  cause  of  the  phenomenon  and  the  source  of  the 
fat  are  questions,  however,  which  have  not  been  definitely  settled. 

Observations  which  will  be  discussed  in  detail  elsewhere,  have 
led  us  to  conclude  that  the  cause  of  the  fat  accumulation  lies  in  a 
disturbance  in  the  metabolism  of  the  cells,  resulting  from  (  i  )  the 
relatively  excessive  quantity  of  fat  which  is  offered  the  cells  in 
pure  plasma  cultures,  and  (2)  the  absence  of  a  circulatory  mech- 
anism in  the  culture  ])reparations.  We  have  concluded  from  the 
following  experiments  that  the  source  of  the  fat  is  in  the  plasma 
medium;  and  not  in  the  cells — a  condition  of  fat  accumulation, 
and  not  a  fatty  degeneration  in  any  sense: 

1.  While  cells  growing  in  i)ure  plasma  l)ec(^me  rapidly  filled 
with  numerous  fat  droplets,  those  growing  in  plasma  diluted  five 
to  fifteen  times  with  Ringer's  solution  accumulate  far  less  fat,  the 
(|uantity  depending  on  the  degree  of  dilution. 

2.  Cells  growing  in  highly  diluted  ])lasma  to  which  small 
quantities  of  glycerin  and  oleic  acid  ha\e  been  addetl,  accumulated 
more  fat  than  the  controls  to  which  ihesc  fat  com])oncnts  ha\e 
not  been  added.  This  result  has  been  interpreted  as  evidence  in 
fa\'or  of  an  acti\e   fat  synthesis. 

_^.  1he  addition  of  such  j)oisons  as  ])hosphorus  and  oil  of 
pennyroyal  to  cultures  in  higlil\-  diluted  i)lasma  (low  fat  content  ) 
does  not  lead  to  an  increased  accumulation  of  fat. 
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CARCINOSARCOMA  IN  THE  MOUSE 

WM.    II.    WOGLOM^    M.D. 

(from  Cohtntbia   I'likcrsity.  George  Crocker  Special  Research  fund,  f.  C. 

Wood,  Director.) 

Through  the  kindness  of  Dr.  James  G.  Dwyer,  our  laboratory 
received  last  April  a  female  Japanese  waltzing  mouse  l3earing  two 
spontaneous  tumors,  one  in  the  left  axilla  and  (jne  in  the  right 
groin,  situations  where  mammary  carcinoma  is  very  likely  to 
occur  in  the  mouse  ( I' ig.  i  ).  ]')Oth  tumors  were  extiri)ated  and 
transi)lanted  into  three  hundred  and   forty-eight  white  mice,   in 


Fig.  I.     Location  and  size  of  the  two  tumors  in  mouse  66,  b.     6  7  natural  size. 


order  to  conHnn  tJic  ol)ser\ation  of  Loel)  and  Tyzzer.  that  ordi- 
nary tame  mice  are  naturally  resistant  to  neoplasms  of  the  jap- 
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anese  waltzin"'  mouse.  Iheir  findings  were  fully  corroborated, 
since  not  one  of  all  these  animals  de\'eloped  a  tumor.  .\s  the 
nature  of  the  growths  was  not  recognized  at  the  time  of  operation, 
no  attempt  was  made  to  procure  Jai)anese  waltzing  mice  for  their 
proj^agation. 

The  tumor  in  the  groin   (  I'^igs.  2  and  3)   was  found  to  be  a 


♦     ^ 


•i.-*' 


•y 


I'k;.  4.     .\.\ill:irv   tiimnr.     Pure  sarcoma.      I  Itmatow  liii   and   cosin.     X  250. 

carcinosarc<.ma.  similar  to  those  which  ha\'c  been  already  de- 
scribed l)y  other  investigators,  while  that  in  the  axilla  (  I'igs.  4  and 
5  )  proved  to  be  a  pure  sarcoma;  still,  its  location  in  the  mammary 
area  and  the  fact  that  sarcoma  of  the  mouse  is  relatively  rare, 
while  carcinoma  is  common,  suggest  that  this  tumor,  like  the  for- 
mer, was  i)rimarily  a  carcinoma.      .\s  a  matter  of  fad.  it  did  11  in- 
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tain  Considerable  epithelium,  though  the  presence  of  this  tissue 
ga\e  no  clue  to  the  original  nature  of  the  gro\\th,  since  it  was 
undouljtedly  normal  lactating  mamma  that  had  l)een  invaded  by 
the  sarcoma  (Figs.  6,  7.  and  8). 


1m(;.   5.     Axillary   tumor.      I'uvv   -arrMina.      HcniatdW  lin   and    cosin.      X  500. 


In  the  case  of  the  inguinal  tumor,  ihe  newlx'  dcxeloped  sar- 
coma had  not  yet  oxergrown  the  carcinomatous  constituent, 
while  ill  the  a,\illar_\-  growth  il  had  succeeded  in  s(»  doiug.  It  is 
well  known  that,  in  irans])lantal)le  carciuomala  possessing  the 
power  to  initiate  sarc(»nia  de\'elo])ment  in  their  stroma,  the  sar- 
comatous portion  gradually  gains  the  ascend;mc\  o\x'r  the  car- 
cinomatous, and  tliei'e  is  no  reason  to  suppose  that  this  rule  would 
jioi  l)e  \alid   in  the  casi-  ol   spont.'meous  new  growths. 
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Why  the  parenchyma  of  a  few  spontaneous  and  propagahle 
carcinoniata  should  be  al)le  to  inaugurate  sarcoma  develo[)ment 
in  the  connective  tissue  scaff(jlding,  and  in  what  manner  it  exerts 
this  effect,  are  problems  still  unsohed.  The  power  is  ascribed  by 
most  investigators  to  the  action  of  some  stimulus,  though  what 
the  nature  of  this  may  be  even  the  boldest  makes  no  attempt  to 
define. 


l'"i<;.  6.     A.xillary   tiunor   invadint;;  normal   mamma.     Hematoxylin   and   cdsin. 

X  200. 


The  intcre-l  of  the  case  now  under  discussion  lies  in  the  ex- 
istence (or  probable  existence)  of  two  carcinosarcomata  in  the 
same  mouse.      I'.hrlich'   has  explained  the  onset  of  .sarcomatous 

'  l-"lirlicli :  Zlscltr.  f.  Krihsforsch.,  11/17.  v.  64. 
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transformation  in  propagable  carcinoniata  l)y  assuming  that  the 
animal  in  which  it  takes  place  has  some  special  predisposition  to- 
ward connective  tissue  proliferation,  as  some  human  beings,  for 


•S', 


^  u 

<»«^'^' 


Fk;.    7.     Axi'lary    tumcir    imad'n.i^    iiDrmal    muninia.      1  k-nialoxylin    and    Cdsin. 

X  500. 

exampk'.  arc  apt  lo  (lc\cl<)]>  keloids  at  the  site  of  a  scar.  Tc^ 
this  liypotlicsi>  Kns^cir-  ha>  ol)jfctcd  tliat  the  Jensen  mouse  car- 
cinoma, which  has  1)een  ])roj)agated  now  for  nearK'  liftecn  years, 
lias  nc\cr  yet  gi\en  rise  to  sarcoma-  lias  ne\cr  \-et,  that  is,  hap- 
])cncd  to  he  inoculated  into  a  "keloid""  mouse,  though  a  trans- 
plantable tumor  able  to  cause  this  mutation  will  exert  is  elTi'cl 
in  almost  every  ;inimal,  proN'ided  oidy  that  it  I)e  allowed  to  remain 
a  siitlieieiit   leiigtb  of  time. 

^  l\n:-^cll  :   Jour,    I'lilh.  ,iud   lUiclcrioL.   iQin.   xiv.   ,174. 
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Tf  Russell's  contention  he  correct,  a  mouse  with  sarcomatotis 
transformation  in  two  widely  separated  tumors  is  to  be  regarded, 
not  as  one  in  which  the  connective  tissue  is  especially  prone  to 
undergo  sarcomatous  alteration,  l)ut  as  one  whose  mammary 
tissue,  he  it  in  one  breast  or  another,  possesses  the  [)ower  of  in- 


1*1';.  S.     Axillary   tinnnr   invading   iiorinal   inainnia.     Hrniatow  lin    and   fnsin. 
X  400.     Note  mitosis  at  a. 

(hieing   sarcoma   (le\elopment,   once    it    has   t.aken    on    m.alignant 
growth. 

I  he  obserxalion  supports  certain  others  regarding  the  in- 
di\  idualitx'  of  the  tissues  of  any  gi\en  mouse,  suggesting,  as  it 
does,  that  although  carcinomata  of  different  mice  \ary  among 
thenisebes.  those  of  the  same  mouse  ma)-  lia\e  characteristics 
identical,  or  nearlv  so. 
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IMAIUNOLOGICAL  RELATIONS  OF  A  CHICKEN 
SARGO^IA 

WM.    11.    WOGLOM,    M.D. 

(From  Cohnnbia   University.  George  Crocker  Special  Research  Fund,  F.  C. 

Wood.  Director.) 

llie  employment  of  such  terms  as  "sarcoma"  and  "tumor" 
throughout  this  paper  is  to  be  regarded  rather  as  a  concession  to 
convenience  than  as  indicating-  the  possession  of  any  definite  idea 
regarding  the  material  in  question.  The  growth  used  in  the 
following  experiments  is  the  first  of  that  class  to  be  reported  l)v 
Dr.  re}'ton  Rous,  to  whose  courtesy  our  laboratory  is  indebted 
for  the  fowl  from  which  the  transplantations  were  made. 

Because  of  the  conflicting  opinions  regarding  the  nature  of 
this  tumor,  it  is  a  matter  of  some  interest  to  ascertain  whether 
chickens  can  be  made  resistant  to  it  Ijy  previous  treatment  with 
embryonic  fowl  tissue,  after  the  manner  in  which  mice  can  l)e 
rendered  refractory  to  mouse  tumors  with  the  embryonic  material 
of  their  species. 

A  series  of  fowls  were  injected  with  hashed  chicken  embryo 
in  amounts  of  from  one  to  ten  cul)ic  centimeters,  and  inoculated 
with  the  sarcoma  at  periods  var}-ing  from  fwc  to  fort)'  days 
later.  "Jdirec  weeks  after  the  imjjlantation  of  the  tumor  lhc\' 
were  autopsied. 

No  reliable  evidence  of  immunity  was  olxserved.  as  reference 
to  the  table  will  show.  Since  three  treated  chickens  out  of  eight 
in  the  first  group  did  not  dexelop  tumors,  the  experiiuent  was 
repeated  with  double  the  amount  of  embryonic  tissue;  at  the 
second  trial  the  result  was  clean  cut.  none  of  the  treated  chickens 
being  found  resistant.  The  three  other  instances  in  which  treated 
fowls  did  not  develop  tumors  are  probabl)-  chance  occurrences,  a 
\iew  which  is  strengthened  b}'  tlie  fact  ilial  l\oiis,  also,  has  re- 
corded (|uite  recently  his  failure  to  iminunize  again>t  this  tumor. 
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On  the  other  hand,  the  o1)ser\-ation  that  some  of  the  fowls 
engrafted  with  the  sarcoma  thirty-two  and  forty  days  after 
treatment,  had  smaller  tumors  than  did  those  in  the  corresponding 
C(jntrol  groups,  suggests  that  it  may  l)e  possible,  after  all,  to  pro- 
duce immunity  to  this  growth,  though  it  is  evident  that  the  de- 
velopment of  the  refractory  state  would  take  much  longer  than 
the  ten  days  requisite  in  the  mouse.  It  is  intended  to  continue  the 
exj)eriment  as  soon  as  fertile  eggs  can  be  obtained  in  sufficient 
numljer. 

TABLE  I 

Interval  Between  r  r     ■ 

Treatment  and  Tumor  Dose  of  hmbryo  Number  of  Chickens 

Inoculation  Kmulsion 

8  treate.l,  lo  controlj-'  lo 

5 
6  treated,  6  controls  6 

6 
17  treated,  15  controls       '     15 


5  da\s 

5.0  c.c. 

5  day^ 

10. 0  c.c. 

10  days 

i.o  c.c. 

12  days 

5.0  c.c. 

14  days 

2.0  c.c. 

14  days 

4.0  c.c. 

25  days 

5.0  c.c. 

28  days 

2.0  c.c. 

32  days 

5.0  c.c. 

40  days 

5.0  c.c. 

16 


10  treated,  11  controls 


9  treated.  5  controls  5 

9 

5  treated,  2  controls  2 

5 

II  treated,  10  controls'  10 

10 

3  treated,  3  controls  3 

3 
3  treat'-fi,  5  controls  5 

2- 
7  treated,  11  controls  11 


J'Aen  though  it  be  finally  pro\ed  impossible  to  immunize 
chickens  against  this  tumor,  the  observation  would  be  no  un- 
answerable argument  against  its  sarcomatous  nature,  for.  in  the 
first  place,  it  is  not  known  that  the  immunological  reactions  char- 
acteristic of  the  mouse  have  their  counterpart  in  the  chicken,  and. 
secondly,  mouse  tumors  are -occasionally  found  against  which  no 
resistance  can  be  produced.  It  could  l)e  interpreted,  at  best,  only 
in  C(  in  junction  witli  such  facts  as  ha\e  been  already  ascertained, 
or  as  may  be  discovered  in  the  future. 

'  Same  controls  used  for  botli  experiments. 
■■^  More  small  tumors  than  among  controls. 


204  WM.    H.    W'OGI.OM 

Discussion. 

Dr.  Ewing:  Considering  the  great  frequency  with  which  polyhedral  cells 
are  combined  with  spindle  cells  in  human  carcinomas  and  the  clear  evidence 
that  these  spindle  cells  are  derived  from  the  polyhedral  cells,  I  have  l)een 
surprised  at  the  readiness  of  experimental  pathologists  to  accept  the  con- 
clusion that  epithelial  tumor  processes  are  capable  of  exciting  sarcomatous 
changes  in  the  stroma.  One  of  the  first  principles  of  tumor  diagnosis  is 
that  considerable  areas  of  spindle  cells  may  occur  in  atypical  carcinomas. 
This  fact  is  not  sufficiently  recognized.  I  have  examined  many  reports  of 
the  so-called  carcino-sarcomatous  growths  and  have  been  unable  to  satisfy 
mj'self  that  the  spindle  cell  tissue  was  sarcomatous  and  not  derived  from 
epithelial  tissue.  In  e\ery  case  that  T  ha\e  seen  outside  the  group  of  true 
mixed  tumors  the  spindle  cell  areas  ha\'e  apparently  been  derived  from 
polyhedral  cells.  I  am  not  willing  to  express  an  opinion  as  to  the  significance 
of  the  tumors  in  lower  animals:  that  should  lie  left  to  those  who  are 
extremely  familiar  with  the  subject,  but  1  lia\e  lieen  fortunate  enough  to  see 
two  examples  of  so-called  transformation  of  the  stroma  into  sarcoma.  In 
these  two  instances  the  specimens  were  submitted  to  me  for  proof  of  the 
sarcomatous  change  in  the  stroma,  T  did  not  however,  reach  this  conclusion. 
I  think  the  epithelium  is  transformed  into  spindle  cells.  I  would  not  express 
a  positive  opinion  without  elaborate  investigation,  but  I  do  not  think  that 
the  conclusitms  drawn  in  this  field  ha\"e  adequate  support. 

Dr.  Rors ;  Last  year  Dr.  Jones  and  I  found  three  carcino-sarcomata 
among  1,^5  mice  with  spontaneous  tumors.  The  oi)i)ortunities  to  study  the 
condition  were  unusually  good.  The  growths  occurred  in  animals  used  in 
experiments  on  the  influence  of  diet  upon  the  deve'opment  of  recurrences 
and  of  disseminated  fragments  of  spontaneous  tumors.  The  mice  were  oper- 
ated upon  with  incomplete  remo\al  of  the  tumor  and  the  imjilantation  of  l)its 
of  it  elsewhere.  By  the  time  these  liits  had  licgim  to  grow,  or  the  tumor  had 
recurred,  a  section  of  the  primary  growth  was  available  for  diagnosis. 

()f  the  three  carcino-sarconiata  one  seemed  peculiar  in  the  gross.  It 
was  a  disc-shaped  tumor  in  the  mammary  gland,  giving  retraction  of  the 
ni])ple.  The  second  carcino-sarcoma  was  especially  interesting.  The  jjrimary 
growth  was  a  pure  carcinoma,  the  recurrence  a  mixed  tumor  and  the  grow- 
ing grafts  from  the  primary  tumor  consisted  of  pure  sarcomatous  tissue. 
ahhough  the  material  used  for  im|)lantation  had,  so  far  as  investigated,  no 
such  a  constituent.  .\11  three  of  the  carcino-sarcomata  grew  rai)idly  and 
were  uninfluenced  by  diet. 

.\tteinpts  were  made  to  transplant  the  tumors;  one  of  them  grew  rapidly 
for  about  ten  da\s.  hut  then  luiderwent  retrogression  and  was  lost.  Iletore 
our  next  attemjit  at  transplantation  we  happened  to  read  an  article  bx' Haaland, 
in  which  he  mentions  the  general  tendency  of  mouse  sarcomata  to  retrogress 
after  rapid  initial  growth,  .\ccordingly,  we  re-transplanted  the  next  carcino- 
sarcoma during  the  period  of  initial  growth  and  were  successful  in  iirop^'- 
gating  the  tunior  in  tliis  wa_v.  The  growth  regularly  retrogresses  after  ;i 
{vw  weeks.      In  the  I'lrst  generation  it  Uecame  a  pure  sarcoma. 
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Dr.  Woglom  says  that  in  his  opinion  the  occurrence  of  two  sarcomatous 
tumors  in  one  mouse  suggests  a  special  peculiarity  of  the  tissues  of  this 
mouse.  But  is  there  not  an  ahernative  explanation?  Multiple  tumors  are 
fairh'  frequent  in  the  mammary  glands  of  the  mouse.  We  have  noticed  as 
many  as  five  in  one  animal.  Russell  has  pointed  out  that  probably  only  one 
of  such  growths  is  primary,  the  others  representing  disseminations  of  it.  In 
favor  of  this  we  have  the  fact  that  such  multiple  tumors  are  as  a  rule  of 
identical  histological  structure.  The  mere  fact  that  the  tumors  are  widely 
separated  is  not  good  evidence  against  a  metastatic  origin  for  some  of  them. 

We  have  made  two  attempts  to  immunize  chickens  against  the  chicken 
sarcoma  with  em1)ryonal  tissue,  but  both  were  unsuccessful.  However,  our 
experiments  differed  from  Dr.  Woglom's  in  that  the  tumor  was  implanted 
within  a  few  weeks  after  the  inoculation  of  the  embryonal  tissue.  It  seems 
very  probable  that  the  immunity  induced  by  embryonal  tissue  is  dependent 
on  the  absorption  of  the  artificial  teratoma  produced  by  its  growth.  In  the 
chicken  such  teratomata  persist  for  a  long  time. 

Dr.  ll'ofjloiii :  In  re])Iy  to  Dr.  Ewing.  1  can  only  reiterate  m_v  belief  that 
those  growths  in  the  mouse  which  have  been  described  as  mixed  tumors  arc 
actually  carcinosarcomata.  There  occurs  an  entirely  separate  tyi)e  of  tumor, 
a  pure  carcinoma,  composed  partly  of  spindle-shaped  epithelium,  but  here,  as 
was  pointed  out.  the  transition  between  round  and  spindle-shaped  cells  is 
gradual,  while  in  the  carcinosarcomata  it  is  abrupt. 

Regarding  the  question  of  Dr.  Rous,  the  possiI)ility  of  one  of  the  two 
tumors  being  a  metastasis  from  the  other  was  considered  and  disregarded. 

Replying  to  Dr.  Pappenheimer.  a  basement  membrane  was  demonstrable 
in  tumor  66. 
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THE  PATHOLOGY  OF  BUNDLE  BRANCH  LESIONS 
OF  THE  HEART 

ALFRED   E.    COHN,    M.D. 

(From  the  Hospital  of  The  Rockefeller  Institute  for  Medical  Research, 

New  York.) 

and 

THOMAS    LEWIS,    M.D. 

(From  the  Cardiographic  Department,  University  College  Hospital  Medical 

School,  London.) 

The  subject  of  the  pathological  anatomy  of  heart  block  is  un- 
dergoing refmements.  Until  recently  the  only  form  of  dissocia- 
tion recognized  in  the  heart  was  that  between  auricles  and  venlri- 


208  ALFRED    E.    COHN    AND    THOMAS    LEWIS 

cles.  Cases,  however,  were  occasionally  found  not  to  be  due  to 
transverse  lesions  of  the  A-V  bundle,  as,  for  instance,  the  large 
number  of  instances  which  occurred  during  intoxications  of  one 
or  another  sort.  Recently  during  galvanometric  examinations  of 
the  heart,  unusual  curves  were  obtained,  which  permitted  the  sug- 
gestion that,  even  though  no  injury  to  the  main  stem  of  the  con- 
duction system  was  present,  a  defect  in  conduction  from  the 
auricles  to  a  single  ventricle  existed,  due  possibly  to  a  lesion 
of  the  bundle  branch  to  this  ventricle  or  to  one  of  its  subdivisions. 
A  clinical  observation  ( i )  suggested  this  possibility,  and  a  sub- 
sequent experiment  (2)  confirmed  it. 

That  bundle  branch  lesions  might  cause  the  sort  of  asynchro- 
nism  between  the  ventricles  which  v.  Leyden  and  his  followers  had 
in  mind  as  determining  the  gallop  rhythm,  led  to  the  first  experi- 
ments of  cutting  the  left  branch  by  Barker  and  Hirschf elder  (3). 
In  their  disappointment  in  not  producing  heart  block  in  their  suc- 
cessful experiment,  they  concluded  "that  the  His  bundle  plays 
little  if  any  role  in  the  coordination  of  the  two  ventricles."  The 
conclusion  is  erroneous,  in  the  light  of  later  investigations,  and 
would  certainly  not  have  been  drawn  if  electrocardiograms  could 
have  been  taken. 

The  clinical  observation  which  suggested  this  form  of  lesion 
was  made  by  Eppinger  and  Stoerk  (i).  They  report  five  cases 
in  which  they  made  the  diagnosis  and  found  lesions  to  correspond 
in  the  right  branch  of  the  A-J'  bundle.  The  electrocardiographic 
evidence  depends  on  the  width  of  the  R-wave.  They  lay  stress 
on  the  inversion  of  the  T  wave,  but  do  not  insist  that  it  always 
occurs;  they  are,  in  fact,  not  very  clear  about  it.  Actually,  their 
criteria  for  making  this  diagnosis  are  not  convincingly  stated. 
Hering  and  Kahn  o1)jected  to  the  criteria  which  were  used, 
whereupon  Rothbergcr  and  Winterberg  (4)  later  repeated  their 
experiments  and  came  to  the  extraordinary  conclusion  that  in 
order  to  make  the  diagnosis  of  a  unilateral  bundle  branch  lesion 
leads  I  and  III  must  be  taken,  but  the  two  leads  must  yield  curves 
having  dcHections  directed  in  similar  fashion!  This  demand  is 
based  on  their  experiments.  If  the  diagnosis  is  to  rest  on  this 
basis,  no  human  cases  so  far  described  have  corresponded  to  it. 
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In  the  original  experiments  which  Eppinger  and  Rothberger  (2) 
carried  out,  they  cut  one  branch  in  some,  and  the  other  branch  in 
Other  animals.  They  obtained  curves  corresponding-  to  contrac- 
tion in  the  ventricle  to  which  the  branch  was  left  intact.  The  cut- 
ting of  a  single  branch  failed  to  produce  auriculo-ventricular 
block,  just  as  in  the  experiments  of  Barker  and  Hirschfelder,  but 
when  the  two  branches  were  cut  in  succession,  complete  block  oc-' 
curred,  and  the  form  of  the  curve  differed  little  from  the  control. 
It  is  a  matter  of  interest  to  note  that  Eppinger  believed  gallop 
rhythm  to  be  present  in  his  clinical  and  in  this  experimental  ex- 
perience. Similar  cases  have  since  been  studied  by  Cohn  and 
Lewis  (5).  Lewis  (6),  Mathewson  (7)  and  Carter  (8). 

Lewis  (9)  calls  curves  which  show  the  abnormalities  "aber- 
rant." The  beats  are  associated  with  conduction  changes  refer- 
able to  the  junctional  tissues.  Carter  (8)  defines  them  more 
closely  and  shows  that,  aside  from  conduction  changes,  the  initial 
ventricular  group  0-R-S  "exceeds  o.i  second,  and  as  a  rule  con- 
stitutes more  than  one  third  of  the  entire  complex."  The  waves 
are  large,  of  bizarre  forms,  and  the  final  deflection  T  is  directed 
opposite  to  the  initial  ventricular  wave. 

Tiie  four  cases  of  which  histological  studies  were  made,  and 
which  are  now  reported,  are  included  in  Lewis's  (10)  studies  of 
hypertrophied  hearts,  and  are  to  be  found  there,  numbered  42,  44, 
73,  and  91.  IMiey  all  gave  signs  of  bundle  1)ranch  defects  electro- 
cardiographically,  and  are  to  be  reported  in  detail  later.  A  de- 
tailed report  of  the  anatomy  follows. 

No.  42. — This  heart,  as  well  as  the  other  three  to  be  described, 
was  received,  already  divided  into  portions  appropriate  for 
weighing.  The  portion  with  which  this  investigation  is  con- 
cerned, that  is  to  say,  the  lower  portion  of  the  interauricular.  to- 
gether with  the  greater  part  of  the  interventricular  septum,  ap- 
peared as  a  single  ])icce.  covered  only  in  part  by  endocardium. 
The  extent  of  the  endocardial  covering  measured  approximately 
3  cm.  below  the  attachment  of  the  aortic  valves.  This  line  rep- 
resents the  ba.se  of  a  triangle,  the  apex  of  which  appeared  near 
the  apex  of  the  ventricle.     It  is  clear  that  as  one  approached  the 
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apex,  the  endocardium  present  narrowed.  This  dissection  was 
unfortunate,  because  the  lower  levels  of  the  branches  of  the  A-V 
system  spread  out  laterall}',  the  nearer  the  apex  is  approached. 
The  endocardium  of  the  septum  on  the  right  side  fared  no  better. 
It  covered  an  area  below  the  attachment  of  the  tricuspid  vah-e 
measuring  4  cm.  wide,  and  this  piece  also  gradually  tapers  toward 
the  apex.  The  septum  was  cut  so  that  it  did  not  extend  back- 
ward far  enough  to  include  the  opening  of  the  coronary  sinus. 
It  is  apparent  that  with  the  small  amount  of  endocardium  left 
in  place,  an  insufficient  examination  of  the  A-J^  system  in  continu- 
ity was  possible.  The  piece  embedded  embraced  the  greater  por- 
tion of  the  septum,  still  covered  by  endocardium. 

The  A-J^'^  node  in  this  heart  was  a  well-developed  but,  rela- 
tively speaking,  a  small  structure.  Neither  it  nor  the  main  stem 
which  springs  from  it  presented  an  abnormality.  The  latter 
was  composed  of  fewer  fibers  than  usual,  and  gave  the  impres- 
sion of  being  attenuated.  At  its  forward  end,  before  it  divided 
into  its  two  branches,  a  number  of  small  thin-walled  blood  si- 
nuses appeared.  After  the  division  of  the  main  stem,  both  right 
and  left  branches  were  rather  slim  bundles  of  muscle.  The  right 
branch  was  soon  lost ;  at  least,  its  dimensions  were  so  small  that 
tracing  its  progress  became  impossible. 

Tracing  the  onward  course  of  the  left  branch  was  also  a  matter 
of  much  difficulty.  That  part  of  the  endocardium  which  covered 
it  was  very  much  thickened  by  the  growth  of  new  connective 
tissue.  In  this  situation  it  is  normally,  as  Nagayo  (11)  has 
shown,  a  very  complicated  membrane.  Hyperplasia  and  diffuse 
infiltration  of  connective  tissue  destroyed  the  possibility  of  identi- 
fying its  layers.  With  the  destruction  of  the  normal  arrange- 
ment of  the  endocardium  and  the  lack  of  distinctiveness  in  the 
normal  histology  of  the  conducting  muscle,  the  recognition  of  the 
latter  was  impossible.  The  growth  of  new  connective  tissue  was 
rot  confined  to  the  endocardium,  but  also  involved  the  tissues 
directly  underneath,  including  the  left  branch  of  the  A-J'  bundle. 

1  The  technique  of  examination  has  l)een  described  in  a  paper  by  Cohn, 
H(jlmes  and  Lewis,  Heart,  191 1,  II,  241-248. 
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Under  the  endocardium  it  showed  no  tendency  to  destroy  the 
muscle  fibers,  but  just  to  burrow  among  them  and  to  separate 
them. 

The  fibrosis  extended  into  the  substance  of  the  septum.  The 
right  third  showed  practically  normal  relations  between  muscle 
and  connective  tissue.  But  the  two  thirds  to  the  left  replaced 
much  of  the  original  muscle  tissue.  AMien  sections  stained  with- 
picric  acid  and  acid  fuchsin  were  viewed  without  lenses,  this  por- 
tion appeared  almost  red  as  contrasted  with  the  yellow  of  the 
right  third. 

Siuiniiarx. — The  A-J^  node  and  the  main  stem  were  normal. 
The  main  stem  just  before  its  division  contained  dilated  blood 
sinus.  There  was  extensive  increase  of  connective  tissue  in  the 
endocardium  and  subendocardial  tissue,  as  well  as  extensive 
growth  of  it  within  the  substance  itself  of  the  ventricular  septum. 

A^o.  44. — This  heart  was  prepared  in  the  same  \yay  as  the  pre- 
ceding one.  The  septum  of  the  auricles  was  so  cut  that  it  ex- 
cluded the  coronary  sinus,  but  the  A-V  node  was  left  in  continuity 
with  the  septal  piece,  as  the  sections  showed.  The  A  ]'  node  was 
well  developed.  The  main  stem  passed  forward  through  the 
membranous  septum  and  divided  normally  into  the  two  Ijranches. 
Both  branches  were  followed  without  difficulty  throughout  the  ex- 
tent of  the  block  of  tissue.  The  only  abnormality  detected  was 
in  the  left  l)ranch.  This  consisted  in  a  distinct  diminution  in  the 
nunil)cr  of  filjrils  of  the  muscle  elements.  Their  absence  occurred 
in  the  centers  rather  than  in  the  periphery  of  the  cross  sections  and 
gave  the  fibers  the  appearance  of  the  familiar  Purkinje  cells. 
The  heart  muscle  fibers  were  practically  normal.  A  few  small 
areas  in  which  there  were  sclerotic  patches  were  found  in  the 
septum,  but  these  were,  relatively  speaking,  insignificant. 

Snmmarx. — The  A-V  node,  main  stem  and  branches  showed 
no  lesion  interfering  with  their  continuity.  The  fibers  of  the  left 
branch  showed  an  al)scncc  of  fibrilL'c  at  their  centers.  There  were 
slight  sclerotic  patches  in  the  interventricular  septum. 

^Q  ^^. — In  this  case  the  .septum  of  the  heart  was  cut  so  as 
to  include  the  opening  of  the  coronary  sinus.     The  dissection  of 
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the  heart  necessitated  the  same  sacrifice  of  the  endocardium  and 
subendocardial  structures  near  the  apex  which  has  been  mentioned 
in  speaking  of  the  other  hearts.  The  piece  embedded  embraced  a 
block  of  tissue  including  the  greater  part  of  the  septum. 

The  A-V  node,  main  stem  and  its  division  into  right  and  left 
branches  presented  no  abnormalities.  Both  branches  were  fol- 
lowed through  the  series  without  difficulty,  and  presented  no 
lesion.  The  muscle  of  the  interventricular  septum,  however, 
showed  a  very  marked  increase  of  connective  tissue.  This  ap- 
peared both  as  thick  bands  but  also  as  finer  strands  passing  be- 
tween individual  muscle  fibers.  The  muscle  was  in  many  places 
distincth'  atrophic  and  occasionally  showed  sarcolemmas  all  but 
empty  of  filjrils.  Other  fibers  were  small  and  shrunken,  the 
nuclei  poorly  stained.  In  these  areas  there  were  many  thin-walled 
vessels  having  rather  large  lumina, — dilated,  new-formed  blood 
sinuses.  There  was  no  evidence  that  this  lesion  represented  an 
acute  inflammation,  for  there  was  no  infiltration  with  leucocytes 
or  lymphocytes.  The  degenerated  area  was  cpiite  extensive  and 
in  cross  section  measured  in  places  6.0  by  1.5  mm.  At  some 
levels  it  extended  toward  the  lumen  of  the  left  ventricle  and  lay 
almost  under  the  endocardium,  in  close  proximity  to  the  left 
branch  of  the  A-V  bundle.  No  embolus  or  thrombus  was  seen. 
There  was  no  fragmentation  of  the  heart  muscle. 

Sitiiiiiiary. — A-J^  node,  main  stem  and  branches  were  practi- 
cally normal.  In  the  interventricular  septum  there  was  a  rather 
large  area  showing  extensive  degeneration.  There  was  no  evi- 
dence (jf  recent  acute  inflammation. 

No.  pi. — This  heart  was  cut  in  the  same  way  as  the  others ;  the 
septal  piece  did  not  include  the  opening  of  the  coronary  sinus. 
The  anriculo-nodal  junction  and  the  ./-[ '  node  were  normal.  The 
main  stem  contained  a  larger  amount  of  dense  strands  of  connec- 
tive tissue  than  is  normal,  but  this  did  not  interfere  with  the  con- 
tinuity of  tlie  conducting  system.  It  also  contained  many  small, 
thin-walled  blood  vessels.  There  was  no  other  evidence  of  in- 
flammation. The  main  stem  divided  into  right  and  left  branches 
in  the  center  of  the  membranous  septum  and  not  at  its  forward 
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extremity  as  is  usual.  In  following  the  branches  of  the  A-V 
bundle  further,  the  small,  thin-walled  vessels  followed  the  right 
branch  exclusively.  The  walls  of  these  were  thick  and  dense,  due 
to  connective  tissue  increase.  This  lesion  characterized  the  right 
branch  as  far  as  it  was  followed.  The  fibers  of  the  left  l^ranch 
showed  an  absence  of  fibrils  about  their  center  similar  to  that 
descri])ed  in  heart  No.  44.  This  appearance  was  confined  to  the- 
left  branch.  The  fibers  of  the  rest  of  the  heart  muscle  did  not 
show  the  vacuoles  described.  There  w^as  fragmentation  of  the 
muscle.  The  transverse  striations  were  well  preserved.  Scat- 
tered through  the  substance  of  the  muscle  there  were  numerous 
large  areas  of  dense  connective  tissue,  which  has  replaced  the 
muscular  fibers. 

Siiiiniiary. — The  A-J'  node  was  normal.  The  main  stem 
contained  more  than  the  usual  amount  of  connective  tissue,  and  at 
its  division  thin-walled  blood  sinuses.  The  latter  were  present  in 
the  right  branch  as  far  as  it  was  followed.  The  fibers  of  the  left 
branch  showed  atrophy  of  fibrils  at  the  centers.  There  was  mod- 
erate sclerosis  of  the  myocardium. 

In  these  four  hearts,  then,  no  lesion  interfering  with  the  con- 
tinuity of  the  main  branch  of  the  ccjnducting  bundle  or  of  its 
branches  was  seen.  In  the  one  heart,  No.  42,  in  which  the 
branches  could  not  be  followed,  the  failure  to  do  so  was  due  to  an 
increase  in  connective  tissue  at  the  site  of  its  passage,  so  that 
wanting  a  distinctive  histology,  its  continuity  was  lost.  In  the 
three  other  hearts  a  similar  difficulty  was  not  encountered. 
Neither  was  an  acute  inflammation  of  the  conducting  system 
found  in  any.  One  of  the  hearts  showed  the  presence  of  thin- 
walled  blood  sinuses  encroaching  on  the  area  of  the  right  branch 
of  the  bundle,  and  in  two  hearts  there  was  a  lesion  of  the  left 
branch,  causing  a  disappearance  of  the  more  mesially  placed  fibrils 
in  the  muscle  fiber,  giving  these  the  appearance  of  Purkinje 
cells.  Similar  fibers  ha\e  been  described  in  tlie  auricle  in  con- 
nection with  accounts  of  the  structure  of  the  sinus  node  and  have 
been  mistaken  there  for  Purkinje  cells.  In  an  examination  of 
many  human  hearts,  a  similar  wicuolization  of  the  conducting 
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fibers  has  escaped  detection,  so  that  it  must  be  regarded  as  ex- 
tremely doubtful  that  the  fibers  described  are  normal. 

The  four  hearts  had  all  of  them  very  decided  lesions  of  the 
myocardium  in  the  form  of  connective  tissue  growth  of  one  or 
another  form,  replacing  the  proper  muscle  tissue  of  the  heart. 
Sometimes  the  fibrous  change  consisted  in  small  dense  patches,  at 
others  of  a  more  diftuse.  infiltrating  (interstitial)  character,  and 
sometimes  it  was  associated  with  extensive  degenerative  changes 
in  the  muscle  fibers  going  on  without  acute  inflammation. 

COXCLUSIOX 

The  failure  to  find  lesions  in  these  hearts  to  correspond  with 
electrocardiographic  disturbances  may  be  due  to  the  impossibility 
of  complete  examination  on  account  of  the  defects  in  the  speci- 
mens. Even  if  eventually,  after  complete  and  satisfactorv  exam- 
inations have  been  made,  no  constant  lesion  shall  have  been  found 
in  bundle  branches,  the  disturljance  in  conduction  may  still  con- 
fidently be  assigned  as  the  cause  of  electrocardiographic  change. 
The  reason  for  so  doing  rests  on  the  evidence  gained  from  main 
stem  lesions.  Auriculo-ventricular  block  admittedly  takes  place 
without  a  lesion  of  the  main  stem.  The  A-J^  bundle  is  certainly 
at  fault,  for  it  alone  is  responsible  for  carrying  impulses.  Yet 
in  certain  cases  where  incoordination  exists,  no  demonstrable 
lesion  has  been  found.  It  may.  therefore,  be  the  more  readily  be- 
lieved that  failure  in  a  branch  or  a  group  of  branches  to  conduct 
is  not  due  to  a  change  in  an  anatomical  sense.  No  structural  de- 
fect need  therefore  be  found.  The  difficulty  is  one  which  cannot 
be  solved  in  the  domain  of  pathological  anatomy.  The  fact  that 
anatomical  destruction  is  unnecessary  is  seen  in  the  fact  that  bun- 
dle branch  blocks  disappear  just  as  those  of  the  main  stem  do 
(12).  It  is  impossible  to  attempt  to  estimate  the  influence  of  the 
alterations  found  in  the  ventricular  septum  on  the  passage  of  im- 
pulses over  the  conduction  system,  or  on  the  contraction  of  the 
ventricles  and  consequently  also  on  the  electrocardiogram. 
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23  and  24. 

DiscKssion 

Dr.  Oppenheimer:  We  are  running  through  two  hearts  now  where  the 
electrocardiograph  in  one  indicates  a  right  bundle  lesion,  and  in  the  other 
where  a  left  bundle  lesion  is  indicated.  Macroscopically,  we  have  found 
nothing;  the  microscopic  studies  have  not  yet  been  made. 

Dr.  Pappenheimer  :  What  is  the  nature  of  lesions  which  have  been  found 
in  the  previously  reported  cases? 

Dr.  Cohn  :  Simply  hemorrhages  and  fatty  degenerations.  ISIonckeberg 
has  included  these  in  his  special  pathology. 

Dr.  Pappenheimer:  Is  there  degeneration  of  the  conduction  fibres? 

Dr.  Cohn:  There  are  two  kinds  of  lesions  in  the  tissue.  First,  there  is 
fatty  infiltration  of  the  muscles;  whether  this  has  functional  significance  is 
not  known  ;  second,  the  fibres  of  the  conducting  muscle  atrophy  at  the  centers 
of  the  fibres;  the  nuclei  are  isolated;  the  filircs  lie  in  a  peripheral  relation  to 
the  tube  of  the  muscle  fibre;  they  look  like  Purkinjc  fibres  and  have  been 
mistaken  for  them. 

Dr.  MacCallu.m  :  Mow  is  the  curve  related  to  the  lesion? 

Dr.  Cohn:  It  is  impossible,  in  the  present  state  of  our  knowledge  to  say; 
the  first  tall  peak  probably  represents  the  passage  of  the  impulse  through  the 


216  F.    R.    FRASER 

bod}'  of  the  ventricle;  in  that  case  it  is  not  an  expression  of  contraction  of 
muscles ;  the  second  wave  is  associated  with  contraction  and  represents  an 
electrical  phase  common  to  all  muscles  in  contraction. 

Dr.  MacCallum  :  If  Dr.  Cohn  interprets  the  change  of  direction  in  the 
first  curve  as  due  to  a  different  direction  of  the  impulse,  can  he  apph-  a  similar 
interpretation  to  the  small  curve? 

Dr.  Cohn:  These  points  are  being  studied  in  a  more  detailed  way.  Ein- 
thoven  has  worked  out  a  method  by  use  of  three  leads,  for  arriving  at  a  mani- 
fest potential  difference  which  makes  it  possible  to  calculate  the  direction  of 
the  action  current  at  any  instant  of  time;  changes  in  the  direction  of  the 
electrocardiographic  waves  will  acquire  much  more  significance  in  the  light  of 
these  investigations  and  this  knowledge  it  is  hoped  will  answer  questions  that 
are  not  answerable  at  present. 


EXPERLAIENTAL  CARDIAC  ENLARGEMENT  AND 
ACCOAIPANYIXG  ELECTROCARDIO- 
GRAPHIC CHANGES 

F.  R.   FRASER,   M.D. 

{From  the  Hospital  of  The  Rockefeller  Institute  for  Medical  Research, 

New   York.) 

In  1912  Einthoven  pointed  out  that  from  the  size  and  direction 
of  the  waves  in  the  three  leads  of  an  electrocardiogram  it  is 
possible  to  calculate  mathematically  the  angle  between  the  electric 
axis  of  the  heart  and  the  axis  of  the  body.  It  has  further  been 
observed  that  in  patients  with  left  or  right  ventricular  hyper- 
trophy the  electrocardiograms  are  indicative  of  a  turning  of  the 
electric  axis  of  the  heart  to  the  left  or  right.  In  patients  suffering 
from  acute  or  chronic  diseases,  qualitative  and  quantitative 
changes  in  the  waves  are  observed  that  cannot  be  accounted  for 
satisfactorily,  so  we  endeavored  to  see  whether  definite  changes 
in  rabbits'  hearts  were  accompanied  l)y  definite  quantitati\'e  or 
qualitative  changes  in  the  electrocardiograms.  As  the  ral)bits 
were  observed  over  long  periods  of  six  or  seven  months  care  was 
taken  that  the  electrocardiographic  records  should  be  strictly 
comparable.  X-ray  photographs  were  taken  from  time  to  time, 
when  indicated,  that  the  appearance  of  gross  changes  could  be 
noted  during  life.     I'hese  were  in  all  cases  taken  with  the  tube  at 
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a  distance  of  2I/0  feet  vertically  over  the  lower  end  of  the  sternum. 
After  death  the  hearts  were  divided  and  weighed  according  to  the 
method  of  iMiiller  and  histological  examinations  made. 

The  methods  used  to  obtain  the  changes  consisted  in  the  intra- 
venous injections  of  (i)  adrenalin,  (2)  spartein  sulphate  and 
adrenalin.  (3)  diphtheria  toxin,  (4)  suspension  of  living  strepto- 
cocci. In  all  cases  where  enlargement  of  the  heart  to  one  side' 
or  the  other  was  obtained,  definite  accompanying  electrocardio- 
graphic changes  were  noted.  These  enlargements  were  most 
marked  in  the  cases  where  injections  of  spartein  and  adrenalin 
were  employed  l)y  the  method  recommended  by  Fleischer  and 
Loeb. 

Lantern  slides  illustrating  the  changes  in  the  X-ray  picture 
and  in  the  electrocardiograms  of  three  rabbits  were  shown,  illus- 
trating enlargements  to  left,  to  right  and  in  both  directions. 
Slides  showing  tables  of  the  changes  throughout  the  observations 
on  these  and  on  four  other  rabbits  were  shown  and  the  result  of 
the  histological  and  gravimetric  examination  after  death  briefly 
described.  The  technique  employed  was  not  sufficient  to  allow 
of  accurate  estimation  of  the  changes  in  the  P  and  T  waves,  ijut 
it  was  shown  that  enlargements  of  the  heart  to  one  side  or  the 
other  were  accompanied  by  definite  quantitative  changes  in  the 
Q.,  R.  and  S.  waves,  an  enlargement  to  the  left  being  accom- 
panied by  diminution  in  the  upwardly  directed  waves  and  increase 
in  the  size  of  the  downwardly  directed  waves,  and  reverse  changes 
accompanying  right-sided  enlargement. 

Discussion: 

Dr.  Pappexheimer  :  I  would  like  to  ask  Dr.  Fraser  whether  .similar  altera- 
tions in  the  electrocardiogram  have  been  observed  in  human  beings,  and  if 
so.  in  what  type  of  cases.  Are  they  found  in  simple  hypertrophy,  such  as 
that  associated  with  renal  disease? 

Dr.  Fraser:  I  think  the  f)nly  cases  that  have  been  described  are  those 
showing  high  pressure  while  under  observation.  The  heart  shows  definite 
increase  of  the  ventricle  to  the  left  side  with  an  increase  of  the  electro- 
cardiographic deviations  downwards  and  decrease  of  the  deviations  upwards. 
This  is  not  described  in  dilatation  cases. 
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Dr.  Pappenheimer:  We  had  recently  at  the  Presbyterian  Hospital  a 
case  of  extensive  infarction  of  the  left  ventricle  following  thrombosis  of  the 
coronary  artery.  Did  Dr.  Fraser  find  any  characteristic  electrocardiographic 
changes  in  this  case? 

Dr.  Fraser:  Yes:  a  left-sided  enlargement  was  shown. 

Dr.  MacCallum  :  Do  you  regard  these  alterations  in  the  electrocardio- 
gram as  evidence  of  change  in  the  nature  of  the  work  of  the  heart?  Or  is 
it  merely  change  in  the  origin  of  the  impulse?  I  should  think  you  have  to 
deal  with  a  number  of  factors.  There  is  probably  an  increased  amount  of 
work  going  on.  certainly  when  you  are  giving  adrenalin.  There  must  be  very 
considerable  change  in  the  heart  muscle  itself  and  modification  of  the  work 
of  the  heart  by  changes  in  the  aorta  and  other  vessels. 

Dr.  Fraser:  Einthoven  and  Waller,  and  Lewis,  in  very  recent  work,  have 
come  to  the  conclusion  that  the  Q.  R.  S.  waves  are  an  indication  of  stimula- 
tion;  their  direction  and  size  may  be  considered  as  indicating  relation  of  the 
angle  of  the  axis  of  the  heart  to  the  angle  of  the  body.  It  is  not  known 
what  the  P.  and  T.  waves  mean.  One  can  only  say  that  the  electrical  axis 
of  the  heart  changes  when  the  heart  hypertrophies ;  there  are  no  indications 
of  changes  in  the  work. 

Dr.  Cohn  :  It  is  important  to  point  out  at  this  time  that  the  nature  of  the 
technique  employed  for  correlation  of  the  electrocardiogram  with  the  mechan- 
ism of  the  heart  must  be  changed,  if  we  are  to  make  progress.  The  literature 
deals  v/itli  examinations  of  the  heart  taken  at  a  single  instant,  rarely  repeated, 
and  rarely  followed  for  a  period  of  study  synchronous  with  the  length  of  the 
disease.  These  experiments  of  Dr.  Fraser's  begin  to  fill  a  want,  in  supplying 
a  series  of  observations  extending  throughout  the  whole  period  of  disease. 
On  the  basis  of  these  it  will  be  possible  to  correlate  all  the  changes  which  are 
found  and  to  discover  their  relation. 


ABDOMINAL  PREGNANCY  WITH  REPORT  OF  A  CASE 

LEON    H.    CORNWALL,    M.D. 

(I'rom    the   Pathological   Laboratory    of   the   Metropolitan    Hospital, 
Nezv  York  City) 

J 1  LSTORIC AL    REVIEW 

Amoiif,^  the  earlier  writers  upon  the  .snljject  of  ectopic  j^esta- 
tion  the  behcf  wa.s  general  that  there  was  a  type  of  primary  ab- 
dominal pregnancy.     Recent  contributors  to  the  subject  are  quite 
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unanimous  in  the  opinion  that  there  are  probably  no  authenti- 
cated cases  on  record  of  primary  abdominal  pregnancy,  most  of 
the  so-called  cases  being  due  to  a  secondary  rupture  of  a  broad 
ligament  pregnancy. 

During  the  sixteenth  century  the  difference  was  recognized 
between  primary  and  secondary  rupture ;  but  there  seems  to  be  no 
accurate  record  as  to  who  first  described  aljdominal  pregnancy." 
Some  sixteenth  century  writers  mention  cases  in  which  the  foetus 
was  found  in  the  abdomen.  The  earliest  case  of  abdominal  sec- 
tion for  ectopic  gestation  was  that  of  Primerose  in  October,  1594. 
The  next  report  was  by  Felix  Platerus  in  1597.  There  were  no 
other  similar  reports  for  a  century.  The  next  records  are  those 
of  Calvo,  in  France,  in  17 14,  and  Bard,  in  America,  in  1764. 

Until  1824  Imt  three  types  of  ectopic  gestation  were  recog- 
nized, namely  (i)  ovarian,  (2)  tubal,  and  (3)  abdominal.  In 
that  year  Breschet  added  the  interstitial  variet)'';  and  in  1837 
Dezeimeris  added  the  subperitoneo-pelvic  variety,  which  we  now 
speak  of  as  "broad  ligament  pregnancy." 

In  1876  Parry  proposed  a  very  elaborate  classification  includ- 
ing ten  different  varieties.  Lawson  Tait  in  1888  substituted  a 
much  simpler  classification,  marking  an  epoch  in  the  study  of  this 
condition.  His  classification,  which  in  its  essential  features,  is 
generally  accepted  at  the  present  time,  is  as  follows : 
I.  Ovarian. — Possible,  but  not  proven. 
II.  Tubal  (free  portion). 

1.  Primary  rupture.      (Always  before  the  fourteenth  week.) 

(a)  Intraperitoneal. 

(b)  Extraperitoneal. 

2.  Secondary  rupture. 

(a)  Intraperitoneal. 

(b)  Extraperitoneal. 

Primary  intraperitoneal  rupture  is  in  most  cases  fatal,  unless 
immediate  operation  is  performed ;  whereas  if  the  primary  rupture 
is  extraperitoneal,  or  between  the  layers  of  the  broad  ligament,  it 
may  proceed  to  full  term  in  that  situation,  or  rupture  into  the 
peritoneal  cavity.  In  the  latter  event  the  placenta  is  usually  at- 
tached to  the  walls  of  the  rui)tured  cyst. 
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Tait  asserted  that  in  normal  conditions  of  the  pelvic  viscera 
conception  always  occurs  in  the  uterus;  whereas,  AVebster,  Sut- 
ton, IMartin  and  A^eit  on  the  other  hand  maintained  that  concep- 
tion may  take  place  in  the  normal  tube.  Concerning  the  ab- 
dominal variety  Tait  did  not  accept  the  possibility  of  an  ovum 
dropping  into  the  peritoneal  cavity,  because  the  powers  of  diges- 
tion of  the  peritoneum  are  so  extraordinary  that  an  ovum,  if 
fertilized,  could  have  no  chance  of  development.  All  abdominal 
gestations  are,  in  his  opinion,  either  ruptures  from  the  tube  or 
broad  ligament.  Bland-Sutton  expresses  an  identical  opinion, 
and  \\'^ebster  in  his  monograph  on  ectopic  pregnancy,  published 
in  1895,  says:  "The  long-held  belief  that  an  early  complete 
ovum  may  escape  into  the  cavity  of  the  abdomen  and  develop 
on  the  peritoneum  is  a  pure  supposition  unsupported  by  any 
evidence  whatever.  On  the  other  hand,  all  our  knowledge  tends 
to  show  the  exceeding  great  improbability  of  this  view." 

Many  causes  have  been  assigned  for  the  development  of  the 
ovum  outside  of  the  uterus.  The  following  list  given  by  Webster 
would  seem  to  cover  most  of  the  conditions  which  have  been  as- 
signed as  possible  causes. 

1.  Mechanical. 

(a)  Peritoneal  bands  constricting  the  tube. 

(b)  Polypi  in  lumen. 

(c)  Tumors  of  the  surrounding  parts. 

((/)    Abnormal  foldings  of  the  tubal  mucous  membrane. 
( c)    Diverticula  from  the  lumen. 

(f)   Displacements  and  hernia  of  the  uterus  and  its  append- 
ages. 

2.  Interference  with  peristaltic  action. 

(a)  Adhesions  between  the  tube  and  neighboring  parts. 

(b)  Thickening  of  the  walls  by  inflammation. 

3.  Destruction  of  the  ciliary  action  of  the  epithelium  of  the  tube 

from  inflammatory  changes   (endosalpingitis). 

Parry  and  his  ])rcdcccssors,  Astruc,  Rambotham  and  Bran- 

delocquc,  and  others,  atlril)ute(l  many  of  these  cases  to  moral  and 

mental   influences,   such  as  fright,   strong  passion,  etc.     Astruc 

considered  the  fear  oi  detection  among  those  practicing  illicit  in- 
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tercourse.  or  emotional  disturbance  experienced  at  or  just  after 
intercourse  as  contributory  causes  of  extra-uterine  pregnancies. 
These  are  now  universally  rejected  as  having  no  physiologic  basis. 
The  following  observation  made  by  Parry  is  quoted  verbatim  : 
"  Women  may  have  a  previous  inaptitude  for  conception.  The 
interval  between  marriage  and  the  first  conception  is  frequently 
long.  If  the  woman  has  borne  children,  a  period  of  sterility  fre- 
quently precedes  the  extra-uterine  pregnancy." 

The  literature  contains  many  unusual  cases.  Among  five  hundred  cases 
reported  by  Parry  he  classified  fifty  as  being  of  the  abdominal  variety. 
Many  of  the  records  of  the  cases  reported  by  him  are  now  so  inaccessible 
that  the  evidence  presented  cannot  be  weighed.  Those  which  have  been 
examined,  however,  by  subsequent  observers  have  been  considered  as  prob- 
ably cases  of  tubal  or  ligamentous  pregnancies. 

In  1869  LeCluyse  reported  an  unusual  case  in  which  a  Caesarian  section 
was  performed  at  the  time  of  the  first  pregnancy.  The  second  child  died 
in  the  eighth  month.  Four  days  later  a  laparotomy  was  performed  and  the 
foetus  removed  from  the  abdomen.  The  mother  died  on  the  tenth  day,  and  at 
autop.sy  an  oblong  opening  was  found  on  the  anterior  surface  of  the  uterus, 
from  which  the  conclusion  was  drawn  that  the  ovum  had  been  fertilized  in 
the  uterus  and  proceeded  through  this  opening  into  the  abdominal  cavity. 
These  deductions  have  been  severely  criticized  by  those  who  have  reviewed 
the  report  since  that  time,  and  it  has  been  considered  as  a  probable  tulial  or 
tubo-ligamentous  pregnancy. 

Koeberle  reports  a  case  in  which  the  body  and  part  of  the  neck  of  the 
uterus  were  removed.  The  woman  later  liecame  pregnant,  went  to  term,  and 
died  undelivered.  On  necropsy  a  fistula  through  the  cicatrix  of  the  neck 
was  discovered.  One  does  not  know  from  the  report  how  much  of  the 
uterus  was  taken  away.  Enough  may  have  been  left  to  communicate  with 
the  tube,  or  the  tube  may  have  become  adherent  to  the  uterine  stump,  the 
cavities  communicating,  so  that  gestation  may  have  started  in  the  uterus.  It 
is  also  possible  that  it  was  tubal.  Webster  states  that  it  is  an  entirely  un- 
warranted assumption  to  say  that  it  had  passed  into  the  peritoneal  cavity. 

Velpeau  asserted  that  he  had  seen  two  cases  in  which  the  foetus  was 
found  in  the  abdomen  and  had  no  connection  with  the  ovary,  tube  or  uterus. 
Matecki   reported   a  similar  case. 

Turnbull  in  1792  reported  a  case  in  which  no  placenta  was  found,  the 
anterior  wall  of  the  cyst,  or  vesicle,  measuring  i/io  of  an  inch.  The  foetus 
was  nourished  by  the  meso-colon.  The  left  tube  was  obstructed  by  a  pelvic 
tumor.  This  was  probably  a  case  of  ruptured  tubal  or  ligamentous 
pregnancy. 

The  case  of  T.  R.  Jcssup,  reported  by  Tait,  has  probably  received  more 
attention  than  any  of  the  others.  There  was  evidence  of  a  primary  rupture 
at  the  tenth  week.     At  the  eighth  month  there  were  unmistakable  symptoms 
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of  a  secondary  rupture.  The  mother  was  twenty-six  years  of  age.  Her  last 
pregnancy  preceding  the  one  reported  occurred  in  March,  1869.  In  January, 
1875,  her  menstruation  ceased.  In  March  of  the  same  year  she  became 
violenti}-  ill  with  pain  in  the  right  side,  retention  of  urine,  high  pulse,  etc.  For 
two  months  she  was  confined  to  bed.  In  May  she  felt  fcetal  movements,  and 
a  tumor  was  found  well  down  on  the  right  side.  An  operation  was  per- 
formed in  August  b}"  Tait,  and  a  child  was  found  free  in  the  abdominal  cavity. 
It  was  in  a  kneeling  position  with  the  head  upwards  and  the  buttocks  pre- 
senting toward  the  umbilicus  of  the  mother.  The  placenta  was  attached  to 
the  structures  at  the  brim  of  the  pelvis,  to  a  portion  of  the  abdominal  wall, 
and  to  the  large  intestines.  The  omentum  was  draped  over  the  shoulders 
of  the  child  like  a  cape. 

Bandl  reports  a  case  in  Die  Kraiikheitcii  dcr  Tuben  in  which  the  mother 
arrived  at  full  term,  the  foetus  being  extra-uterine.  She  refused  operation 
and  later  succumbed  from  peritonitis.  At  autopsy  the  child  was  removed 
alive,  but  unmistakable  evidence  of  rupture  of  a  broad  ligament  cyst  was 
present. 

Champney's  case,  operated  in  June,  1886,  in  which  the  child  was  found 
free  in  the  abdomen  with  no  membranes,  was  proven  at  subsequent  autopsy 
to  have  been  a  rupture  from  the  right  broad  ligament.  The  placenta  was 
above  the  pubis.  The  left  tube  was  normal ;  the  right  tube  could  not  be 
made  out. 

Taylor  in  i8go  reported  a  case  somewhat  similar,  but  expressed  the 
opinion  at  the  time  that  it  was  a  tubal  or  tubo-ovarian  pregnancy. 

In  a  case  reported  by  Sutton  he  was  able  to  isolate  the  lower  part  of 
the  right  broad  ligament  forming  the  sac,  the  placenta  occupying  the  pelvis 
and  part  of  the  posterior  wall  of  the  uterus  beneath  tlie  peritoneum.  The 
corresponding  tube  and  ovary  were  not  detected.  Sutton  reported  this  as  a 
case  of  so-called  abdominal  pregnancy. 

In  1903  C.  P.  Noble  exhibited  a  specimen  of  abdominal  pregnancy  which 
was  removed  at  the  end  of  twenty-one  months.  The  left  side  of  the  pelvis 
was  roofed  by  adhesions  between  the  broad  ligament  and  the  sigmoid.  The 
amniotic  fluid  was  absorbed  and  the  foetus  was  adherent  to  the  sac.  There 
were  unmistakable  symptoms  of  a  primary  rupture  at  the  end  of  two  months. 
At  seven  months  the  mother  became  ill  with  chills  and  fever,  and  was  treated 
as  typhoid  at  the  time.  This  was  unquestionalily  the  period  at  which  the 
secondary  rupture  occurred. 

Guiterrez  described  a  case  of  abdominal  pregnancy  in  1904  in  a  foreign 
magazine  to  which  the  writer  has  not  been  able  to  have  access.  The  opinion 
has  been  expressed  by  Adami  that  this  is  the  only  case  that  contains  evidence 
which  is  at  all  convincing  that  gestation  occurred  primarily  in  the  abdomen. 
The  latest  case  reported  is  that  of  Ellis  McDonald  in  November,  191 1. 

There  lias  been  a  con.siderable  difference  of  opinion  as  to 
whether  the  (lcci(hia  is  alway.s  formed  in  llie  uterus  or  in  the  extra- 
uterine sac.  Virchow  was  of  the  oi)inion  that  it  was  always 
formed  in  the  uterus.     For  eighteen  years  Dr.  Robert  Lee  as- 
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serted  in  a  dogmatic  fashion  that  the  decidua  always  occurred  in 
the  sac.  Some  observers  have  reported  it  in  both  the  uterus 
and  the  sac.  The  universal  opinion  at  the  present  time  is  that 
the  decidua  always  forms  in  the  uterus.  Parry's  conclusions  re- 
garding this  are:  First,  in  all  cases  the  decidua  forms  in  the 
uterus;  second,  it  is  rarely  retained  until  the  completion  of  term; 
but  is  thrown  off  during  the  false  labor,  or  if  the  pregnancy  goes 
to  term  it  is  expelled  in  small  fragments  without. Iieing  observed; 
third,  the  absence  of  the  decidua  is  no  proof  that  it  has  not  been 
formed. 

The  placental  attachment  is  a  point  of  great  importance  in  the 
decision  as  to  the  place  in  which  gestation  has  occurred.  It  has 
been  found  to  be  attached  to  the  omentum,  stomach,  mesentery, 
colon,  bladder,  posterior  abdominal  w-all,  and  to  the  pelvic  viscera. 

The  termination  of  the  chorionic  villi  do  not  enter  the  mem- 
brane to  which  the  placenta  is  attached;  but  spread  out  upon  it. 
The  coats  of  the  villi  are  usually  single.  The  placenta  is  usually 
thinner  than  the  normal :  but  it  has  been  reported  in  one  case  to  be 
three  inches  thick.  The  uterus  is,  however,  almost  always  ad- 
herent to  the  chorion.  In  ventral  gestation,  whether  primary  or 
secondary,  the  sac  is  composed  of  the  ovular  envelopes  of  the 
fcetus  alone,  or  conjoined  with  an  adventitious  membrane  formed 
as  the  result  of  irritation.  Some  cases  have  been  reported  in 
which  the  child  has  been  found  uncovered  by  any  membrane,  or 
surrounded  only  by  an  adventitious  cyst.  The  former  observa- 
tion was  made  l)y  Carl  Braun.  and  the  latter  by  Bandl.  Lufkin 
and  von  Neugebauer  report  six  cases  in  which  the  fretus  was  free 
among  the  intestines.  The  amniotic  fluid  is  usually  small  in 
amount,  and  ma}'  be  completely  al)sorl)ed.  The  child  may  occupy 
any  position  in  the  abdomen.  The  fcetus  is  usually  smaller  than 
the  normal,  and  may  be  deformed;  but  monsters  are  seldom  met 
with.  In  cases  going  beyond  term  a  cartilaginous  change  may 
take  place  in  the  foetus.  It  may  become  calcified,  forming  a  lith- 
opoedion.  Mummification  may  occur,  or  the  fnetus  may  be  con- 
verted into  adipocere.  There  is,  however,  little  evidence  of  this 
latter  change.  .Suppuration  may  intervene,  producing  symp- 
toms of  peritonitis,  demanding  operation. 
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CASE   REPORT 

The  patient  from  whom  the  specimen  to  be  demonstrated  was 
removed  died  in  the  Tuberculosis  Division  of  the  Metropohtan 
Hospital  on  November  6,  1914,  the  necropsy  being  performed  on 
the  following  day.  During  her  stay  in  the  hospital  no  diagnosis 
of  pregnancy  was  made,  there  being  no  endence  to  suggest  this 
condition.  Her  abdomen  was  not  enlarged.  Although  she  was  re- 
quested by  her  friends  to  inform  the  physicians  in  attendance  re- 
garding her  previous  symptoms  of  pregnancy  she  refused  to  do 
this,  but  requested  that  in  case  she  did  not  recover  she  would  like 
to  have  an  autopsy  performed  in  order  that  her  abdominal  condi- 
tion might  be  observed. 

The  necropsy  showed  extensive  tuberculous  lesions  of  both 
lungs  with  multiple  cavities.  The  heart  showed  brown  atrophy 
of  the  musculature.  The  liver  was  in  a  condition  of  congestion 
with  moderate  degeneration  of  the  liver  cells.  The  other  organs 
showed  no  significant  lesions. 

Upon  opening  the  abdomen  a  tumor  mass  was  encountered, 
extending  from  the  pelvis  to  four  fingers'  breadth  above  the  um- 
bilicus. It  was  situated  between  the  ascending,  transverse  and 
descending  colon,  to  which  it  was  attached  by  a  fibrous  membrane. 
The  omentum  was  firmly  attached  to  the  anterior  surface  of  the 
tumor  from  which  it  could  not  be  separated.  On  incising  the 
membrane,  it  was  found  that  the  anterior  portion  of  the  tumor 
consisted  of  the  placenta,  which  measured  18  cm.  in  its  superior- 
inferior  diameter,  and  13  cm.  in  its  lateral  diameter.  At  its  cen- 
ter it  was  1.5  cm.  in  thickness,  and  near  the  edges  3  mm.  in  thick- 
ness, gradually  tapering  ofi^  into  the  membranes  of  the  sac.  The 
cord  was  attached  eccentrically  between  the  center  and  the  right 
border  of  the  placenta.  The  length  of  the  cord  was  27  cm.  The 
foetus  lay  in  the  sac  with  the  head  down  in  the  left  occipito-poste- 
rior  position.  The  face  showed  some  deformities  from  pressure. 
The  amniotic  fluid  was  very  small  in  amount,  and  was  of  a  brown- 
ish turbid  color.  The  foetus  was  covered  with  vernix  caseosa. 
The  skin  resembled  that  of  a  normal  child  at  birth.  The  head  was 
covered  with  long  Ijlack  hair.  'I'hc  nails  had  grown  Ijcyond  the 
tips  of  the  fingers  and  the  toes.     The  inferior  portion  of  the  sac 
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was  adherent  to  the  fundus  of  the  uterus,  but  no  connection  with 
tube  or  broad  Hgament  could  be  demonstrated.  The  posterior 
wall  of  the  sac  was  formed  by  a  thin  membrane.  The  tubes, 
ovaries  and  broad  ligaments  on  each  side  could  be  demonstrated. 
The  left  tube  measured  9  cm.  the  right,  7  cm.  The  right  tube 
was  slightly  tortuous  near  its  distal  extremity,  but  the  left  was 
quite  normal.     The  weight  of  the  child  was  1,200  grams. 

The  uterus  was  normal  in  size,  measuring  7.5  by  4  cm.  The 
thickness  of  the  wall  of  the  body  was  7  mm.  The  endometrium 
of  the  uterus  appeared  perfectly  normal,  no  decidual  changes  be- 
ing noted.     The  cervix  was  small  and  hard. 

Upon  inquiry  from  friends  some  information  was  obtained  regarding  the 
previous  history  of  the  patient  before  her  admission  to  the  hospital.  It  was 
learned  that  she  visited  other  hospitals  and  clinics  during  her  pregnancy,  and 
from  investigation  of  these  records,  together  with  the  information  obtained 
from  friends,  a  fragmentary  history  has  been  obtained. 

In  January,  1913,  she  was  delivered  of  her  first  child  by  a  Caesarean 
section  performed  because  of  eclampsia.  Examination  of  the  records  of  the 
hospital  in  which  this  operation  was  performed  revealed  nothing  unusual. 

The  fruitful  coitus  is  said  to  have  occurred  on  October  10,  IQ13.  The 
last  menstruation  occurred  on  September  11,  1913.  During  the  early  months 
of  pregnancy  the  patient  is  said  to  have  complained  of  al)dominal  pains  every 
afternoon,  which  were  so  severe  as  to  cause  her  to  go  to  bed.  Early  in 
March,  1914,  foetal  movements  were  felt. 

In  the  last  week  of  .'Kpril,  19I-I,  she  is  said  to  have  had  very  severe  pains 
in  the  abdomen,  more  on  the  left  than  on  the  right  side,  starting  in  the 
illiac  region  and  extending  up  the  left  side  of  the  abdomen.  There  was  no 
hemorrhage  at  this  time.  She  was  told  by  a  physician  whom  she  consulted 
that  these  pains  were  labor  pains. 

During  the  early  part  of  May  she  went  to  a  hospital  in  Manhattan 
several  times ;  but  was  told  on  each  visit  that  it  was  too  early  for  her 
delivery.  After  one  of  these  visits,  Friday,  May  8,  while  on  her  way 
home,  she  fell  in  the  street  and  was  returned  to  the  hospital  in  an  ambulance. 
.A.t  this  time  the  abdominal  pain  was  so  severe  that  "  she  could  not  stand  up 
nor  sit  down."  No  hemorrhage  occurred,  however.  On  the  following  day 
she  was  sent  home  from  the  hospital.  During  Saturday  and  Sunday  the 
pains  continued,  and  she  was  confined  to  her  bed.  On  the  following  Monday, 
May  II,  1914,  she  was  again  taken  to  the  same  hospital  where  she  remained 
three  or  four  days.  The  following  physical  examination  was  taken  from  the 
hospital  records : 

"Last  menstruation,  Sept.  11.  1913;  Para  2.  Expected  confinement,  June, 
1914.     Diagnosis,  pregnancy. 

"Menstrual  life  began  at  14  years  of  age;  regular;  duration  4  days. 
Previous  pregnancy,  Caesarean  section  January,  1913. 
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"  Physical  Examination. — Heart,  normal.  Lungs  show  signs  of  bron- 
chitis. Breasts:  Glandular  tissue  fair  in  amount;  nipple  prominent;  secre- 
tion of  colostrum.  Vagina :  Varicosities ;  no  indications  of  venereal  disease. 
Perineum  intact. 

"Abdomen:  Striae  present.  Ballottement  present.  Foetus:  Vertex  (?) 
presentation ;  foetal  heart  not  audible.  Uterus :  No  contractions  seen ;  size 
large;  form  pyriform.  Cervix:  Position  central  and  forward.  No  soften- 
ing. External  os :  Normal.  Internal  os :  Not  open.  Lacerations :  None. 
Pelvis :  Right  side  under  developed.  Left  side  room}-.  Doubtful  if  fully 
developed  foetus  can  be  delivered. 

"  Thought  to  be  in  the  sixth  month  of  pregnancy." 

A  few  days  after  her  discharge  from  the  hospital  she  passed  some  blood 
while  at  the  toilet.  The  only  description  that  could  be  obtained  of  the  blood 
was  that  it  was  thick  and  black.  After  this  her  menstruation  was  resumed, 
and  it  occurred  regularly.  During  the  month  of  May  she  ceased  to  feel  life. 
She  said  that  she  sometimes  felt  movements  in  her  abdomen ;  but  there  were 
no  kicks,  and  it  did  not  feel  as  it  had  before.  At  this  time  she  became  very 
worried. 

In  July  or  August  she  went  to  a  clinic  (definite  information  as  to  what 
clinic  has  not  been  obtained)  where  she  was  examined  and  told  that  she 
would  be  confined  in  a  few  days,  and  she  took  a  room  near  the  clinic  for  two 
weeks.     At  this  time  she  began  to  develop  a  cough. 

In  September  she  consulted  a  physician,  who,  after  examination,  told 
her  that  he  did  not  know  whether  she  was  pregnant  or  not.  During  this  same 
month  she  went  to  a  hospital  where  she  was  told  that  she  would  have  to 
wait  longer  for  her  baby.  It  was  during  this  month  that  she  was  transferred 
from  a  hospital  in  Manhattan  to  the  Metropolitan  Hospital. 

In  June  her  abdomen  began  to  reduce  in  size.  This  diminution  in  size 
progressed  rapidly  until  the  evidence  of  an  abdominal  tumor  entirely  dis- 
appeared. 

SUMMARY 

From  the  anatomic  evidence  there  is  nothing  to  show  that  this 
was  a  case  of  a  ruptured  broad  ligament  or  tubal  pregnancy.  The 
tubes,  ovaries  and  broad  ligaments  were  normal,  showing  no  evi- 
dence of  a  previous  rupture.  The  uterus  was  normal  in  size  and 
contained  no  decidua.  Although  the  tumor  was  adherent  over  a 
small  area  to  the  fundus  of  the  uterus  the  connection  was  ap- 
parently an  incidental  one.  If  the  condition  of  primary  abdom- 
inal or  intraperitoneal  pregnancy  is  a  physiological  possibility  this 
case  seems  to  supply  the  evidence  necessary  to  prove  such  a  con- 
dition. 
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FCETAL  REMAINS  IN  THE  ABDOMINAL  CAVITY 

J.   II.   LARKIN,   M.D. 

(Fro))!    the  Pathological   I^aboratory   of   the   Metropolitan    Hospital, 
Xezu  York  City.) 

It  is  a  remarkable  coincidence  that  a  few  days  after  the  ex- 
amination of  the  case  just  presented  we  should  come  across  a 
similar  case  of  abdominal  pregnancy,  incidentally  a  broad  liga- 
ment pregnancy.  The  death  of  the  foetus  in  such  cases  as  these 
often  results  in  danger  to  the  mother  from  peritonitis,  but,  ex- 
ceptionally, conditions  arise  in  which  the  remains  of  the  foetus  are 
got  rid  of  by  the  body  passages.     In  this  case  it  was  so. 

Few  cases  of  a1)dominal  pregnancy  have  been  presented  at  this 
Society,  although  I  find,  upon  going  into  the  records,  as  far  back  as 
1870,  that  pathologists,  obstetricians  and  g}-necologists  came  here 
to  present  unusual  tubal  cases  and  abnormalities  of  the  genito- 
urinary tract  of  all  kinds.  So  far  as  I  am  aware  no  similar  case 
has  been  put  upon  the  records  of  the  Society.  This  patient  was  a 
woman,  51  years  of  age.  The  menopause  occurred  at  45  years. 
The  history  c)l)taine(l  from  the  husband  was  that  the  last  preg- 
nancy occurred  at  44  years.  After  the  menopause  she  commenced 
to  suffer  from  bleeding  from  the  rectum  and  saw  many  doctors 
without  avail.  For  two  years  she  had  been  gradually  becoming 
more  and  more  an.xmic.  She  went  to  one  of  the  maternity  hos- 
pitals where  they  found  a  mass  in  the  region  of  the  caput  coli. 
The  X-ray  gave  a  dull  shadow.  The  woman  was  then  trans- 
ferred to  Bellevue  Hosi)ital  where  she  was  observed  for  a  few 
weeks  and  discharged.     She  was  then  taken  to  the  City  IT()si)ital 
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in  a  moribund  condition  and  very  cachectic.  A  diagnosis  of  car- 
cinoma of  the  coecum  was  made.  After  four  or  five  days  she 
died. 

At  autopsy  a  pecuHar  condition  was  found.  The  abdominal 
viscera  were  matted  together  forming  a  very  large  mass  in  the 
region  of  the  cecum.  This  was  removed  en  masse,  together  with 
the  adherent  sigmoid  and  rectum.  On  examination  of  the  cecum 
it  was  found  to  contain  parts  of  a  fully  developed  foetus,  giving 
the  measurements  of  a  normal  child  at  term.  The  parietal  and 
temporal  bones  and  the  zygomatic  processes  w^ere  all  in  the  cecum 
and  a  mass  of  pultaceous  material.  The  appendix  was  not  found. 
The  adherent  rectum  entered  directly  into  the  cecum,  also  the  sig- 
moid flexure,  so  there  were  four  openings  into  the  cecum  where 
the  full-grown  foetus  was  found.  This  case  had  a  very  definite 
history.  The  husband  said  she  had  been  passing  with  the  feces 
objects  that  looked  like  bones. 

Such  cases  as  this  are  extremely  rare.  They  have  been  de- 
scribed by  Playfair  and  I  saw-  a  case  he  had  described.  In  one 
case  a  full-grown  foetus  remained  in  the  abdominal  cavity  thirty 
years.  One  woman  carried  a  foetus  fifty-two  years.  In  these 
cases  the  foetuses  remained  in  the  peritoneal  cavity  as  innocuous 
bodies.  The  general  tendency,  however,  after  the  death  of  the 
foetus  is  expulsion  through  the  abdominal  wall.  Bland  Sutton 
has  also  described  these  cases.  Sometimes  the  foetus  ruptures 
into  the  bladder  or  vagina.  There  are  very  few  cases  on  record 
where  the  foetus  had  gone  on  to  full  term.  It  is  unusual  for  two 
such  cases  to  be  found  in  one  hospital  in  one  week. 


THE  RELATIOXSHIP  OF  THE  LR'ER  TO  THE 
CHOLESTERIN  METABOLIS^P 

M.  A.   ROTHSCHILD,  M.D. 

The  role  of  the  Hver  in  cholesterin  metaljohsm  has  given  rise 
to  much  speculation  and  theory.  Naunyn  years  ago  expressed 
the  view  that  the  epithelium  of  the  gall-bladder  and  finer  bile  ducts 
secrete  lipoids,  especially  cholesterin.  This  theory  has  again  been 
advanced  by  Chaufi'ard  and  his  pupils,  who  maintain  that  a  real 
synthesis  of  cholesterin  occurs  in  the  finer  bile  ducts,  .\schoflf 
and  his  pupils  in  their  work  on  the  etiology  of  cholelithiasis  claim 
that  when  Sudan-staining  substances  are  found  in  the  ci)ithelium 
of  the  gall-bladder,  it  is  a  resorptive  phenomenon  due  to  the  over- 
saturation  of  the  bile  with  cholesterin. 

However,  several  fundamental  facts  stand  out  as  of  paramount 
importance,  namely;  bile  normally  contains  only  free  cholesterin 
and  not  cholesterin  esters,  whereas  the  blood  contains  both  free 
cholesterin  an.d  cholesterin  esters.  Furthermore,  in  physiological 
and  pathological  states  no  anisotropic  substances  are  found  in 
the  liver.  By  chemical  examinations,  the  liver  may  be  shown  to 
contain  relatively  small  quantities  of  cholesterin,  with  small  but 
varying  percentages  of  cholesterin  combined  with  fatty  acids. 

Those  working  in  the  field  of  cholesterin  metabolism  are  di- 
vided into  two  camps.  The  lirst,  the  French  school,  maintains 
that  a  real  synthesis  of  cholesterin  occurs  in  the  body,  this  syn- 
thesis occurring  in  the  cortex  of  the  adrenal  glands,  the  corpus 
luteum  and  the  finer  bile  ducts.  The  second,  or  German  school, 
regards  the  adrenal  cortex  as  only  a  storehouse  for  lipoids. 

In  a  previous  communication  I  showed,  first,  that  in  a  rabbit 
with  no  adrenals  there  was  a  tremendous  increase  of  cholesterin  in 

1  Tliis  work  was  carried  on  at  the  pathological  laboratory.  University  of 
Freiburg,  under  the  direction  of  Professor  AschofT.  I  wish  to  take  this 
opportunity  to  thank  Professor  .\schoff,  Professor  .Autenrieth  and  Dr.  Landau 
for  their  kindly  assistance. 
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the  blood,  also  the  more  adrenal  tissue  remaining,  the  smaller  the 
percentage  rise  of  cholesterin  in  the  blood;  and  second,  that  in  a 
unilateral  adrenalectomized  rabbit  if  the  cholesterin  content  of  the 
remaining  adrenal  falls  too  low  the  animal  dies  with  the  char- 
acteristic symptoms  of  adrenal  insufficiency,  exactly  as  the  ani- 
mals with  no  adrenals.  For  these  reasons,  one  can  exclude  any 
synthesis  of  cholesterin  in  the  adrenal  glands  and  must  conclude 
that  lipoids  in  general  are  essential  for  the  proper  correlation  of 
cortex  and  medulla  and  possibly  for  the  entire  sympathetic  nerv- 
ous system. 

Previous  experimental  work  has  developed  several  interesting 
facts.  First,  Doree,  Fraser,  Gardner,  and  others  have  shown  that 
the  fully  developed  chick  contains  only  as  much  cholesterin  as  the 
egg.  Second,  Bacmeister  has  shown  that  in  dogs  there  is  a  re- 
tention of  lipoids  in  pregnancy.  In  man  the  same  phenomenon 
has  been  demonstrated  by  numerous  authors.  Previously,  Kusu- 
mato  had  shown  that  70  per  cent,  of  the  ingested  cholesterin  fails 
to  appear  in  the  feces.  Grigaut,  the  writer,  and  others  have 
shown  that  it  is  possible  to  cause  a  hypercholesterinemia  by  feed- 
ing cholesterin  or  cholesterin-rich  foods.  From  these  facts  alone 
it  would  appear  that  the  organism  is  born  with  a  definite  cjuantity 
of  cholesterin  and  that  this  c|uantity  is  maintained  by  the  food 
intake. 

In  order  to  throw  more  light  on  the  subject,  I  examined  the 
food  intake,  the  blood,  and  the  Ijile  of  a  series  of  animals — her- 
bivora,  carnivora  and  omnivora.  There  is  a  striking  parallelism 
between  the  amount  of  cholesterin  in  the  food  intake,  the  amount 
j)resent  in  the  Ijlood  and  the  amount  excreted  through  the  bile. 
In  the  herbivora,  taking  the  rabbit  as  an  example,  the  food  is  poor 
in  cholesterin,  containing  a  metameric  product  or  phylo-choles- 
tcrin.  In  the  blood  of  a  ral)bit  small  quantities  of  cholesterin, 
varying  from  30  mg.  to  80  mg.  per  100  c.c.  of  blood,  are  present. 
The  bile  contains  only  traces  of  cholesterin,  amounting  to  5-15 
mg.  per  100  c.c.  Some  oliservcrs,  Weltmann,  for  example,  have 
denied  tlie  presence  of  cholesterin  in  ral)l)it's  bile.  However,  the 
error  lies  in  the  method  used.  P>y  feeding  a  rabbit  cholesterin 
it  is  jjossible  to  increase  the  cholesterin  content  of  the  rabbit's 
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blood  threefold  without  causing  any  marked  increase  in  the  bile. 
The  cholesterin  metabolism  of  these  animals  is  so  sluggish  that  a 
hypercholesterinemia  develops  before  any  increase  of  cholesterin 
in  the  bile  is  observed.  This  fact  explains  the  artificial  produc- 
tion of  arteriosclerosis  by  Anitschkow  by   feeding  cholesterin. 

The  diet  of  carnivora,  such  as  dogs  or  cats,  is  rich  in  choles- 
terin. In  these  animals  one  finds  large  and  varying  quantities  of' 
cholesterin  in  the  blood  and  corresponding  amounts  in  the  bile. 
By  feeding  cholesterin  to  dogs  it  is  not  possible  to  cause  a  high 
grade  of  cholesterinemia,  even  though  very  large  quantities  are  used 
since  the  excess  that  is  absorbed  is  promptly  excreted  in  the  bile. 
A  cat  fed  fifty-nine  days  on  cholesterin  showed  109  mg.  of  cho- 
lesterin per  100  c.c.  of  blood,  and  180  mg.  of  cholesterin  per  100 
c.c.  of  bile,  while  a  rabbit  fed  the  same  period  of  time  on  smaller 
amounts  showed  364  mg.  per  100  c.c.  of  blood,  and  160  mg.  ])er 
100  c.c.  of  bile.  It  has  not  been  possible,  because  of  the  active 
excretion  of  cholesterin  in  the  bile  of  carnivora,  to  produce  arti- 
ficial arteriosclerosis  by  cholesterin  feeding. 

In  pigs,  as  a  class  of  omnivora  whose  diet  corresponds  more 
closely  to  that  of  man,  we  find  varying,  but  large  quantities,  of 
cholesterin  in  the  blood,  and  in  a  series  of  examinations  of  the  bile 
of  pigs  amounts  varying  from  60  to  180  mg.  of  cholesterin  per 
100  c.c.  of  bile  were  found. 

An  analysis  of  these  facts,  when  taken  in  conjunction  with  the 
previously  stated  evidence,  seems  to  show  conclusively  that  our 
supply  of  cholesterin  is  maintained  by  our  food  intake  and  that  a 
cholesterin  equi]il)riuni  is  maintained  by  the  excretion  of  the  ex- 
cess through  the  bile.  The  bile,  however,  contains  only  free 
cholesterin  and  not  cholesterin  esters,  while  the  blood  is  rich  in 
cholesterin  esters.  The  question  therefore  arises  as  to  whether 
certain  cells  of  the  liver  are  not  concerned  in  the  de-esterization  of 
cholesterin  before  excretion.  General  catabolic  processes  liberate 
free  cholesterin  and  cholesterin  esters  to  the  blood  stream. 

In  order  to  throw  some  light  on  this  subject  the  livers  of  bilat- 
eral and  unilateral  adrenalectomized  animals  were  examined 
morphologically  and  chemically.  Chemically,  all  showed  an  in- 
crease in  the  cholesterin  content  corresponding  to  the  amount 
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present  in  the  bile.  In  the  early  stages  of  hypercholesterinemia 
there  is  an  increase  in  the  cholesterin  content  of  the  liver  in 
rabbits  before  any  increase  manifests  itself  in  the  bile.  However, 
with  the  further  development  of  a  higher  grade  of  hypercholes- 
terinemia large  cjuantities  of  cholesterin  are  found  in  the  bile 
\\'ith  the  stoppage  of  the  feeding  of  cholesterin,  increased  quan- 
tities continue  to  be  excreted  in  the  bile,  and  as  a  result  a  gradual 
decrease  of  the  cholesterin  content  of  the  liver  is  observed.  It 
appears  therefore  that  on  feeding  cholesterin  there  is  an  increase 
of  the  cholesterin  content  of  the  liver  followed  secondarily  by  an 
increased  excretion  in  the  bile,  and  that  on  stopping  the  adminis- 
tration of  cholesterin  the  decrease  is  observed  in  the  liver  before 
it  is  manifested  in  the  bile. 

Morphologically,  one  finds  in  the  livers  of  the  bilateral  ad- 
renalectomized  animals  anisotropic  substances,  occupying  a  radial 
position  about  the  central  vein,  and  extending  out  between  the  col- 
umns of  liver  cells.  These  substances  stain  with  nile  blue  and 
Sudan,  proving  them  to  be  a  mixture  of  cholesterin  esters,  fatty 
acids  and  free  cholesterin.  These  anisotropic  substances  occa- 
sionally show  the  so-called  Kreutz  figures.  These  are  soluble  in 
ether  and  alcohol,  disappear  on  heating,  reappear  on  cooling,  thus 
giving  the  typical  reactions  of  cholesterin  esters.  Stained  with 
hematoxylin  and  eosin  one  finds  that  these  anisotropic  substances 
are  only  present  in  the  Kupfer  cells,  the  endothelial  cells  inter- 
mediary between  the  capillaries  and  li\er  cells.  These  cells  show 
evidence  of  proliferation  and  are  increased  in  size.  Their  ability 
to  take  up  colloidal  substances  from  the  blood  stream  is  not  purely 
confined  to  cholesterin  as  they  absorl)  iron  pigment,  bacteria,  car- 
mine, etc.  In  the  liver  cells  or  epithelium  of  the  l)ile  ducts  no 
anisotropic  substances  are  present.  It  is  possi1)le  that  these  spe- 
cialized endothelial  cells,  the  Kupfer  cells,  may  have  a  function  of 
de-esterization,  occupying  as  they  do  intermediary  ])ositions  be- 
tween the  capillaries  and  liver  cells.  The  finding  of  fatty  acids 
mixed  with  these  anisotropic  cholesterin  esters  in  these  cells  also 
speaks  for  their  possession  of  a  de-esterizing  function. 

The  livers  of  the  hilalcral  adrenalectomized  animals  were  also 
examined,  in  view  of  the  contcnlion  of  Naunyn  and  Chauffard 
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that  a  synthesis  of  cholesterin  occurs  in  the  epithehnni  of  the  bile 
ducts  and  gall-bladder.  In  order  to  produce  the  most  favorable 
experimental  conditions  for  studying  the  supposed  function  of  the 
bile  ducts,  I  used  male  rabbits  thereby  obviating  any  corpus  lu- 
teum  effects,  and  removed  another  of  the  theoretical  organs  of 
cholesterin  manufacture,  the  adrenal  glands.  In  these  animals  the_ 
complete  absence  of  anisotropic  substances  in  the  epithelium  of 
the  bile  ducts  or  gall-bladder  as  well  as  the  minute  quantity  of 
Sudan-staining  substances  in  these  tissues  makes  the  theory  of 
Chauffard,  at  the  least,  improbable. 

From  these  facts  one  can  exclude  any  synthesis  of  cholesterin 
in  the  body.  \\>  are  supplied  at  birth  with  lipoids  and  this  supply 
is  maintained  by  our  food  intake.  Excesses  of  cholesterin  are 
excreted  through  the  bile  as  free  cholesterin.  The  cholesterin 
metabolism  of  carnivora  and  omnivora  is  so  labile  that  normally 
any  increase  in  the  food  intake  is  immediately  excreted  through 
the  bile. 

In  view  of  these  facts  the  common  bile  ducts  of  several  dogs 
were  tied.  Hliis  caused  a  retention  hypercholesterinemia.  the 
increase  in  the  bl(3od  being  at  the  expense  of  free  cholesterin  and 
not  cholesterin  esters.  These  animals  were  then  fed  large  quanti- 
ties of  free  cholesterin,  as  much  as  5  gm.  a  day.  No  greater  hy- 
percholesterinemia was  produced  than  that  explainable  by  the 
usual  retention  following  the  tying  of  the  common  bile  duct.  The 
cholesterin  as  free  cholesterin  in  the  absence  of  bile  is  thus  not  ab- 
sorbable from  the  intestinal  tract.  Landau  has  examined  the 
fluid  obtained  from  the  thoracic  duct  after  a  meal  rich  in  choles- 
terin and  found  it  to  be  rich  in  cholesterin  esters  and  minute  quan- 
tities of  free  cholesterin.  It  would  thus  appear  as  if  bile  is  es- 
sential for  the  esterization  of  free  cholesterin.  .\s  cholesterin 
esters,  the  cholesterin  is  absorbed  by  the  lymphatics  and  by  way 
of  the  thoracic  duct  enters  the  blood  stream  for  distribution  to 
all  the  tissues  in  the  body.  Eventually,  in  the  course  of  normal 
catabolic  ])rocesses.  it  is  returned  to  the  liver,  where  it  is  ])robably 
de-esterizcd  in  the  endothelial  cells  and  excreted  through  the  bile 
again  as  free  cholesterin. 

The  next  problem  presenting  itself  is  whether  this  free  choles- 
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terin  in  the  bile  is  not  in  turn  re-esterized  in  the  intestinal  canal 
and  possibly  reabsorbed.  To  investigate  this  point  a  series  of 
rabbits  were  starved  from  one  to  nine  days  and  a  daily  examina- 
tion of  their  blood  was  made.  An  examination  was  also  made  of 
the  bile  and  organs  at  the  time  of  death  or  at  the  time  of  killing 
of  the  animals.  Depending  upon  the  length  of  the  period  of 
starxation.  a  hypercholesterinemia  develops.  The  animals  starved 
nine  days  showed  the  greatest  increase  in  blood  cholesterin.  The 
bile,  as  well  as  the  liver  and  adrenals,  was  rich  in  cholesterin. 
Eight  cubic  centimeters  of  bile  stained  fluid  was  found  in  the 
duodenum  which  also  contained  large  quantities  of  cholesterin. 
From  these  experiments  it  appears  that  the  free  cholesterin  in  the 
bile  is  re-esterized  in  the  duodenum,  reabsorbed  and  reaches  the 
blood  stream  by  way  of  the  lymphatics.  This  must  be  a  pro- 
tective mechanism  on  the  part  of  the  organism  to  prevent  a  deple- 
tion of  the  body  lipoids. 

An  interesting  clinical  fact  develops  from  these  starvation  ex- 
periments. Normally,  in  the  gall-bladder  of  rabbits  3-5  c.c.  of 
bile,  very  poor  in  cholesterin,  is  present.  In  these  starved  ani- 
mals, however,  10-15  c.c.  of  bile  were  found  and  the  bile  was 
extremely  rich  in  cholesterin.  Aschoff  has  previously  pointed  out 
the  frequent  development  of  gall  stones  in  those  individuals  who 
have  lost  weight  very  cjuickly  through  the  so-called  reducing 
cures.  The  finding  of  increased  quantities  of  bile  with  a  marked 
increased  content  of  cholesterin  in  the  alcove  animals  supports  this 
observation  of  Aschoff. 

Summary. — i.  The  cholesterin  content  of  the  Ijlood  and  bile 
of  herbivora,  carnivora  and  omnivora  is  dependent  upon  the 
amount  of  cholesterin  ingested  in  the  food.  In  carnivora  and 
omnivora  any  increase  of  cholesterin  in  the  diet  manifests  itself 
by  an  increased  excretion  of  cholesterin  in  the  bile  and  not  by 
hypercholesterinemia,  while  in  herbivora  an  increased  intake 
causes  a  hypercholesterinemia  and  only  later  an  increase  of  chol- 
esterin in  the  bile. 

2.  The  bile  contains  only  free  cholesterin  and  not  cholesterin 
esters,  while  the  blood  contains  a  considerable  percentage  of  chol- 
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esterin  esters.     Normally,  the  liver  contains  small  quantities  of 
cholesterin  and  no  anisotropic  cholesterin  esters  are  present. 

3.  In  rabbits  made  hypercholesterinemic  by  feeding  choles- 
terin there  is  an  increase  of  cholesterin  in  the  liver  followed  by  an 
increase  in  the  bile.  By  stopping  the  cholesterin-rich  diet  the 
hypercholesterinemia  decreases  until  normal  quantities  are  present 
in  the  blood,  the  liver  gradually  loses  its  cholesterin  corresponding 
to  an  increased  excretion  through  the  bile. 

4.  In  bilateral  adrenalectomized  rabbits  there  develops  a  hy- 
percholesterinemia, followed  by  an  increase  in  cholesterin  content 
of  the  liver,  and  later  by  an  increased  excretion  through  the  bile. 
Morphologically,  anisotropic  substances,  giving  the  typical  reac- 
tions of  cholesterin  esters,  are  found  in  the  endothelial  cells  of 
the  liver  (the  Kupfer  cells).  No  anisotropic  substances  are 
present  in  the  liver  cells  or  epithelium  of  the  bile  ducts.  These 
endothelial  cells,  part  of  the  "  endothelialer  Stoffwechselapparat  " 
of  Aschoff  and  Landau,  may  be  regarded  as  intermediate  organs 
of  cholesterin  metabolism  and  may  possibly  l)e  concerned  with  the 
de-esterization  of  cholesterin. 

5.  In  the  cholesterin  rich  liver  of  the  hypeercholesterinemic 
rabbits  which  excrete  large  quantities  of  cholesterin  in  the  bile,  one 
finds  no  lipoids  in  the  epithelium  of  the  finer  bile  dlicts  and  verv 
minute  quantities  in  the  e[)ithelium  of  the  gall-bladder.  A  syn- 
thesis of  ch(jlesterin  in  these  cells  is  not  probable. 

6.  In  dogs,  whose  bile  ducts  have  beecn  tied,  free  cholesterin  is 
not  absorbed.  Bile  is  thus  essential  for  the  esterization  of  choles- 
terin and  as  cholesterin  esters  it  is  absorbed  by  the  lymphatics  and 
thence  passed  into  the  blood  stream. 

7.  In  starved  rabbits,  there  develops  a  hypercholesterinemia, 
with  increased  quantities  of  cholesterin  in  the  liver,  adrenals  and 
bile.  The  quantity  of  bile  is  also  increased,  and  cholestcrin-rich. 
bile-stained  lluid  is  jjresent  ir.  the  duodenum.  There  is  tlien  a 
resorption  of  life  free  cholesterin  from  the  duodenuuL  'lliis  is  a 
protective  mechanism  of  the  body  designed  to  prevent  any  deple- 
tion of  lipoids. 
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CONCLUSIONS 

1.  The  complete  cholesterin  metabolism  is  probably  as  fol- 
lows :  There  is  no  synthesis  of  cholesterin  in  the  body.  Our  supply 
is  maintained  by  our  food  intake.  Free  cholesterin  is  esterized 
in  the  intestinal  canal,  absorbed  by  the  lymphatics,  delivered  to 
the  blood  stream  and  distributed  to  the  body  cells.  With  the 
breaking  down  of  cells  as  in  general  catabolic  processes,  it  is  again 
freed  to  the  blood  stream,  taken  to  the  li^•er  where  the  endothelial 
cells  possibly  produce  a  de-esterization,  an  intermediary  part,  ex- 
creted with  the  bile  as  free  cholesterin,  and  again  partially  re-es- 
terized  and  reabsorbed  from  the  intestinal  tract  by  means  of 
the  lymphatics. 

2.  The  liver,  therefore,  and  not  the  adrenals,  must  be  consid- 
ered as  the  organ  of  the  body  which  normally  controls  the  choles- 
terin metabolism. 
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Discussion : 

Mr.  Mueller:  Concerning  the  excretion  of  free  cholesterol  only,  in  the 
bile,  and  the  .suggestion  of  a  possible  de-esterizing  function  of  the  Kupfer 
cells,  there  are  one  or  two  further  facts  to  be  considered.  Kusumoto  and 
others  have  advanced  the  idea  that  the  biliary  cholesterol  comes  from  the 
broken-down  red  blood  cells.  This  is  substantiated  l:)y  the  fact  that  injections 
of  certain  haemolytic  sulistances,  such  as  p-toluyldiamin,  is  followed  by  an 
increased  excretion  of  cholesterol  in  the  bile  of  dogs  having  a  permanent 
biliary  fistula.     I'^irtliermorc,  analyses  by  Kanders  show  that  the  red  cells  of 
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most  animals  contain  practically  no  cholesterol  esters,  but  simply  free 
cholesterol.  In  view  of  these  things,  a  de-estcrizing  function  of  the  liver 
would  not  be  necessary  to  account  for  the  presence  of  only  free  cholesterol 
in  the  bile.  On  the  other  hand,  it  has  been  shown  by  Schultz  and  by 
Gardner  that  the  livers  of  certain  animals,  notably  the  horse'  and  the  cat, 
when  autolyzed  for  some  time,  show  an  increase  of  free  cholesterol  at  the 
expense  of  cholesterol  esters,  and  this  result  is  accentuated  by  the  admixture 
of  whole  blood,  or  red  blood  cells,  but  not  by  serum,  from  the  same  animal. . 
Although  this  has  not  been  found  true  of  the  liver  of  other  animals,  it  is 
evidently  a  chemical  verification  of  the  liistological  findings  reported  in  the 
previous  paper. 

In  the  light  of  the  recent  work  of  Lipschiitz  there  may  be  some  reason- 
able doubt  as  to  the  complete  conservation  of  cholesterol  in  the  body.  He 
has  shown  by  the  absorption  spectra  of  certain  color  reactions  that  there  is 
found  in  the  body  a  substance  indentical  with  oxycholesterol,  which  may 
readily  be  prepared  synthetically  by  the  oxidation  of  cholesterol.  This  is 
found  in  larger  quantities  in  the  blood  entering  the  liver  than  in  that  leaving 
it.  In  the  liver,  however,  there  is  an  abundance  of  unsaponifiable  material 
other  than  cholesterol,  giving  other  color  reactions  which  are  again  given  by 
further  synthetic  oxidation  products  of  cholesterol,  to  which  definite  formulae 
have  not  been  assigned.  And  finally,  the  bile  acids  on  oxidation  give  identical 
spectra.  Hence  it  is  concluded  that  some  cholesterol  is  oxidized  in  the  tissues 
to  oxycholesterol,  the  latter  is  brought  to  the  liver  and  further  changed  into 
other  substances,  of  which  the  cholic  acids  are  the  most  important. 

Advocates  of  the  theory  that  cholesterol  is  not  synthetisized  in  the  body 
bring  forward  the  evidence  that  the  total  cholesterol  in  eggs  docs  not  in- 
crease on  hatching.  Mendel,  working  from  a  different  point  of  view,  found 
a  decided  decrease  during  the  period  of  incubation.  A  careful  analysis  of 
the  work  of  other  observers  shows  in  every  instance  a  small  but  definite 
decrease  when  the  averages  for  a  number  of  determinations  are  taken,  which 
they  ascribe  to  experimental  error.  It  is  difficult  to  understand,  however, 
why  experimental  error  should  invariably  be  in  the  direction  of  decrease, 
never  of  increase.  May  it  not  be  true  that  the  formation  of  oxycholesterol 
and  the  bile  acids  may  account  satisfactorily  for  this  decrease? 

Dr.  Rothschild:  In  my  paper  this  evening  I  purposely  omitted  all  con- 
troversial points  as  they  were  immaterial  to  the  general  principles  I  have 
attempted  to  evolve.  Lifschiitz  has  claimed  the  existence  of  oxycholcsterin 
which  he  calls  "activated  cholesterin."  The  existence  of  such  a  substance  is 
still  controversial.  The  existence  or  non-existence  of  the  substance  is  imma- 
terial as  far  as  the  general  principles  advanced  in  this  paper.  The  question  of 
a  special  enzyme  in  the  liver  for  the  de-esterization  of  cholesterin  is  equally 
controversial.  The  main  point  is  that  certain  cells  of  the  liver  have  this 
function,  and  whether  or  not  this  function  is  performed  by  an  enzyme  is 
relatively  unimportant. 

A  far  more  important  point  arises,  and  that  is  whether  cholesterin  con- 
tributes to  the  formation  of  bile  acids.  All  evidence  is  in  favor  of  the  view 
that  taurin  has  its  origin  in  the  breaking  down  of  the  protein  molecules.  Of 
the   origin   of   the   nitrogen-frcc   l)ile   acids   we   have   no   definite   knowledge 
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However,  present  evidence  also  points  to  the  protein  molecule  as  its  origin. 
Nevertheless,  it  may  be  possible  that  the  fat  metabolism  contributes  slightly  to 
this  formation. 

The  objections  raised  to  the  vi^ork  of  Mendel  on  the  cholesterin  content 
of  eggs  before  and  after  incubation  are  threefold:  First,  the  present  methods 
for  cholesterin  determination  are  only  comparative  and  not  absolutely  ac- 
curate; second,  the  observations  of  Mendel  are  so  few  that  the  finding  of  a 
general  decrease  in  the  cholesterin  content  of  eggs  after  incubation  may  be 
purely  coincidental;  and  third,  it  is  a  well  known  phenomenon  that  heat  de- 
strovs  the  cholesterin  molecule. 


THE  MECHANISM  OF  ANAPHYLACTIC  SHOCK 

RICHARD    WEIL,    M.D. 

The  problem  of  anaphylaxis  is  now  almost  ten  years  old. 
During  this  period  it  has  been  the  object  of  a  greater  amount  of 
investigation  than  any  other  branch  of  immunity.  There  is  a 
widespread  impression,  probably  owing  to  the  multiplicity  of  pub- 
lications and  the  confusion  in  terminology,  that  the  subject  itself 
is  very  difficult  and  complex.  Such,  however,  is  not  the  case. 
Most  of  the  difficulties  have  been  met  and  overcome,  and  at  the 
present  time  the  subject  rests  on  a  clear  and  simple  foundation. 

In  the  present  paper  I  shall  limit  myself  to  the  consideration  of 
one  phase  of  the  suljject,  namely,  the  mechanism  of  anaphylactic 
shock.  The  ex])lanation  of  this  phenomenon  confronted  the  very 
earliest  ol:)servers,  Intt  in  a  form  entirely  distinct  from  that  which 
now  interests  us.  They  were  occupied  chiefly  with  two  problems. 
The  first  of  these  concerns  the  question  of  the  identity,  or  non- 
identity,  of  the  sensitizing  and  of  the  intoxicating  substance.  As 
the  outcome  of  a  long  period  of  discussion,  with  which  are  chiefly 
associated  the  names  of  Gay  and  Southard,  and  of  Besredka  on 
the  one  side,  and  of  Rosenau  and  .Vnderson  on  the  other,  it  was 
definitely  cstal)lished  that  these  two  functions  are  performed  by 
exactly  the  same  sul)stance.  The  second  question  involved  the 
prol)lcm  of  the  reaction  of  the  animal  to  the  sensitizing  sul)stance, 
as  to  whether  or  not  this  reaction  depended  upon  the  production 
of  antibodies  of  the  general  nature  of  precipitins  and  hemoly- 
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sins.  This  problem,  too,  owing  largely  to  the  work  of  Rosenau 
and  Anderson,  of  Doerr,  and  Friedberger,  is  finally  settled  in  the 
sense  that  the  production  of  specific  antibodies  to  the  sensitizing 
substance  is  the  essential  factor  in  the  development  of  the  hyper- 
sensitive condition.  As  a  result  of  this  earlier  work,  then,  it  is 
definitely  established  that  the  introduction  of  a  foreign  protein 
by  a  parenteral  route  results  in  the  formation  of  specific  anti- 
bodies. Upon  the  second,  or  intoxicating,  injection  of  the  same 
foreign  protein  there  is  a  reaction  between  the  antigen  and  anti- 
body which  results  in  the  production  of  anaphylactic  shock. 

jMore  recent  investigation  has  concerned  itself  especially  with 
the  site  of  this  reaction.  This  problem  was  first  clearly  defined 
by  Otto  in  1907.  He  discovered  that  a  sensitized  or  immunized 
animal  contained  in  its  blood  substances  which  were  capable  of 
conferring  the  same  anaphylactic  condition  when  introduced  into 
a  normal  animal.  But  he  went  further  than  this;  he  showed 
that  passive  sensitization  had  a  distinct  latent  period.  In  other 
words,  the  normal  animal  de\eloped  the  hypersensitive  condition 
only  several  hours  after  the  introduction  of  immune  serum. 
From  this  fact  Otto  argued  that  the  presence  of  antibody  in  the 
serum  could  not  in  itself  confer  hypersensitiveness,  but  that  the 
cells  themselves  had  first  to  anchor  this  antiljody.  Hence  he 
concluded  that  anaphylactic  shock  results  from  the  reaction  be- 
tween anchored,  or  cellular,  antibody,  and  antigen.  This  ob- 
servation was  the  foundation  of  the  cellular  theory  of  anaphylaxis. 
It  was  generally  accepted,  and  the  cellular  theory  was  generally 
considered  valid  until  the  year  1909.  In  that  year  both  Friede- 
mann  and  Friedberger  attacked  its  general  validity,  since  which 
time  practically  the  entire  German  school  has  cither  rejected  the 
cellular  theory  entirely,  or  has  accepted  it  as  only  part  of  the  ex- 
planation of  anaphylaci;ic  shock,  maintaining  that  the  reaction  of 
antibody  and  antigen  in  the  serum  also  constitutes  an  important 
factor.  The  observations  upon  which  the  new  theory  was  based 
were  the  following :  In  the  first  place,  it  was  found  that  in  ral)bits 
the  simultaneous  intravenous  injection  of  antigen  and  of  antibody 
could  induce  immediate  anaphylactic  shock  and  death  (Friede- 
mann).     This  same  observation  was  then  expanded  so  as  to  in- 
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elude  guinea-pigs  likewise  (Biedl  and  Kraus,  and  others).  The 
antigens  so  employed  have  comprised  not  only  foreign  serum, 
but  also  alien  red  blood  cells,  both  in  rabbits  (Friedemann)  and 
in  guinea-pigs  (Thiele  and  Embleton).  Thus  it  appeared  to  be 
clearly  demonstrated  that  the  anaphylactic  reaction  might  occur 
as  a  result  of  the  combination  of  antibody  and  antigen  in  the 
blood,  the  cells  playing  absolutely  no  role  in  the  reaction.  But 
Friedemann  and  Friedberger  went  still  further.  They  showed 
that  if  antigen  and  antibody  were  mixed  in  proper  proportions 
outside  the  body  and  incubated  for  a  short  time,  the  intravenous 
injection  of  the  mixture  at  once  produced  anaphylactic  shock  both 
in  rabbits  and  in  guinea-pigs.  To  the  hypothetical  poison  so  pro- 
duced Friedljerger  gave  the  name  "  anaphylatoxin  "  ;  it  had  previ- 
ously been  described  under  the  name  of  "  apotoxin  "  by  Richer. 
Friedberger  and  his  school  now  maintained  that  the  identical  sub- 
stance was  produced  in  vivo  when  the  antigen  is  injected  into  a 
sensitized  animal,  and  that  the  reaction  invariably  takes  place  in 
the  Ijlood.  Such  is  the  foundation  of  the  "humoral  theory"  of 
anaphylaxis. 

From  1909  until  the  present  time  there  has  been  this  split 
upon  the  cjuestion  concerning  the  site  of  the  anaphylactic  reaction. 
At  first  thought  it  might  appear  as  though  the  discussion  revolved 
upon  a  matter  of  no  very  great  significance.  The  reverse,  how- 
ever, is  the  case.  The  interpretation  of  the  role  played  by  the 
immune  bodies  of  the  serum  is  wrapped  up  in  the  solution  of 
exactly  this  problem.  According  to  those  who  hold  the  cellular 
theory  of  anaphylaxis,  the  circulating  antibodies  protect  the  cells 
against  shock.  According  to  the  humoral  view,  the  circulating 
antibodies  are  the  agents  either  of  shock,  or  of  protection,  de- 
pending upon  their  amount  in  the  blood.  The  whole  problem 
of  the  mechanism  of  immunity  is  here  invohed  and  this  explains 
the  intense  interest  which  recent  research  has  gi\"cn  to  the  ques- 
tion. In  his  well-known  review  of  anaphylaxis,  carried  up  to 
November,  1912,  Doerr  summarized  the  e\'i(lcnce  on  each  side 
impartially,  but  nowhere  permitted  himself  to  express  even  a 
guarded  opinion  as  to  the  real  solution.  Since  that  date,  however, 
he  has  made  a  very  strong  statement  based  upon  later  evidence,  to 
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which  I  shall  subsequently  refer.  In  a  recent  book  on  immunity, 
the  situation  is  summarized  as  follows  :  "  When  antigen  is  injected 
into  a  sensitized  animal,  it  is  likely  that  it  goes  into  reaction  with 
both  the  circulating  and  sessile  antibody.  The  latter  is  probably 
most  important  in  the  ordinary  reaction  of  anaphylaxis,  the  for- 
mer is  probably  of  great  importance  in  such  cases  as  the  sudden 
death  which  can  be  seen  in  highly  immunized  rabljits.  .  .  .  Both 
the  cellular  and  the  intravascular  reactions  probably  occur  in  all 
cases."  This  evident  uncertainty  has,  I  believe,  been  terminated 
by  the  work  of  the  last  two  years. 

In  the  first  place,  a  careful  analysis  of  the  recorded  instances 
of  anaphylaxis  due  to  the  simultaneous  injection  of  antigen  and 
antibody  entirely  fails  to  support  the  contention  that  the  anaphy- 
lactic reaction  is  humoral.  Every  well-attested  observation  of 
that  sort  in  the  literature  is  Ijased  upon  the  injection  of  comjjina- 
tions  of  antigen  and  antibody  previously  mixed  in  the  test  tube. 
This  is  true  both  of  rabbits  and  of  guinea-pigs  (W^eil,  Friede- 
mann).  Now  there  is  ample  ground  for  the  belief  that  such 
mixtures  may  form  toxic  substances.  Bordet,  indeed,  has  shown 
that  the  incubation  of  normal  guinea-pig  serum  w'ith  solutions  of 
plain  agar,  or  of  starch,  results  in  a  product  extremely  toxic  to 
guinea-pigs.  But  it  is  altogether  unwarranted  to  draw  the  con- 
clusion that  the  same  processes  occur  when  the  two  factors  are 
separately  injected  into  the  blood  stream  of  the  living  animal. 
As  an  actual  fact,  careful  experimentation  entirely  fails  to  support 
this  belief.  In  this  connection.  I  may  quote  certain  observations 
included  in  a  previous  paper  of  mine.  "  According  to  the  terms 
of  the  humoral  theory,  it  ought  to  be  possible,  by  properly  gaug- 
ing the  amounts,  to  introduce  into  a  nonual  guinea-pig  such  a 
combination  of  antigen  and  of  antibody  (of  foreign  proteid  and 
of  .serum  from  an  animal  immunized  thereto),  as  at  once  to  pre- 
cipitate the  toxic  phenomena  of  anaphylaxis.  An  experiment  was 
therefore  planned  in  such  a  manner  that  a  series  of  animals  re- 
ceived a  wide  range  of  combinations  of  these  two  factors.  .  .  . 
antigen  and  antibody  being  given  simultaneously;  in  another  series, 
the  same  combinations  were  employed,  but  the  injectidus  of  anti- 
body and  of  antigen  were  separated  l)y  a  time  interval.     In  the 
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former  case  anaphylaxis  failed  to  supervene;  in  the  latter,  it  in- 
variably occurred. 

"  These  facts  are  illustrated  in  Tables  I  and  II. 

TABLE  I 

Showing  that  the  Simultaneous  Introduction  of  Antibody  and  Antigen  is 

Ineffective 


Guinea 

Pigs 

1  Im 

mune  Serum  328 

Horse  Serum 

Results 

I 

O.I 

c.c. 

O.OI  C.C. 

No  symptoms. 

2 

O-I 

O.I 

••            >• 

3 

O.I 

I.O       " 

Malaise. 

4 

0-5 

'' 

O.OI     " 

Xo  symptoms. 

5 

0..S 

O.I 

..            i. 

6 

0..1 

I.O       " 

Malaise. 

7 

I.O 

'* 

O.OI     " 

Xo  symptoms. 

8 

I.O 

** 

O.I 

9 

1.0 

I.O 

" 

"  Immune  serum  328  was  obtained  from  a  rabbit,  immunized 
by  repeated  intravenous  injections  against  horse  serum,  and 
sensitized  guinea-pigs  in  amounts  of  .1  cubic  centimeter  when 
introduced  intraperitoneally. 


TABLE   II 

Shouring  that  the  Same  Amounts  of  Antibody  and  of  Antigen  used  in  Table 

I,    Produce   Anaphylactic   Death    ivhen    a    Proper   Intenal   Elapses 

Between  the  Two  Injections 


Guinea 

-pig 

Immune  Serum  328 

Two  Days  Later  Horse  S 

srum 

Results 

I. 

O.I  c.c. 

O.OI 

c.c. 

Death. 

2. 

O.I     " 

I.O 

3- 

0.5     " 

O.I 

4. 

0.5     " 

I.O 

5. 

I.O     " 

0.5 

6. 

I.O     " 

I.O 

"In  Table  I  the  guinea-pigs  were  injected  with  varying 
amounts  of  horse  serum,  and  of  serum  derived  from  a  guinea-pig 
highly  immunized  to  horse  serum.  The  immune  serum  was  in 
these  experiments  injected  into  one  jugular  and  the  horse  serum 
immediately  thereafter  into  the  opposite  vein.  In  none  of  the  an- 
imals were  anaphylactic  symptoms  induced;  in  those  which 
received    i    c.c.   of   horse   serum   there   was   slight   evidence   of 
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discomfort.  In  Table  II,  the  guinea-pigs  received  an  injection 
of  immune  serum  derived  from  the  same  animal  that  furnished 
the  serum  used  in  the  previous  set  of  experiments.  After  an  in- 
terval of  forty-eight  hours  they  received  an  intra\enoUs  injection 
of  horse  serum.  In  every  case  death  resulted  immediately  with 
convulsions.  If  the  amounts  of  antigen  and  of  antibody  em- 
ployed in  the  two  sets  of  experiments  be  compared,  it  will  be 
found  that  they  exactly  coincide.  These  two  sets  of  experiments, 
taken  together,  demonstrate  that  some  change  must  occur  in  the 
injected  guinea-pig  before  it  becomes  sensitized;  in  other  words, 
that  in  addition  to  the  relative  amounts  of  antibody  and  of  antigen 
that  enter  into  the  reaction,  there  must  be  some  additional  factor 
which  conditions  the  production  of  anaphylactic  shock." 

We  must,  therefore,  accept  the  latent  period  as  an  essential 
feature  of  passive  anaphylaxis.  Its  explanation,  however,  has 
given  rise  to  further  discussion.  The  theory  was. advanced  by 
Biedl  and  Kraus  that  the  latent  period  of  passive  sensitization  was 
occupied  In-  the  "activation"'  of  the  circulafiiuj  antibody,  in  such 
wise  that  it  was  made  capable  of  reacting  with  antigen  to  pro- 
duce shock.  This,  they  maintained,  was  the  explanation  of  the 
latent  interx'al,  and  not  the  fact,  as  suggested  by  Otto,  that  the 
cells  anchored  the  antibody.  It  was  a  very  simple  matter  to  test, 
and  to  disprove  this  theory.  If  a  guinea-pig  be  passively  sen- 
sitized with  a  large  dose  of  immune  serum,  and  be  exsanguinated 
after  24  hours,  enough  antibody  still  remains  in  circulation  to 
sensitize  another  guinea-pig.  But  the  latent  interval  is  not  abol- 
ished, or  even  shortened.  This  observation,  which  I  published 
some  time  ago,  has  since  been  amply  confirmed  in  a  paper  by  A.  F. 
Coca,  and  quite  effectively  disposes  of  the  explanation  offered  by 
Biedl  and  Kraus. 

On  the  other  hand  although  no  qurilitative  changes  can  be 
shown  to  occur  in  the  circulating  antibodies,  quantitatively  they 
undergo  a  very  striking  change.  Almost  immediately  there  is  a 
marked  decrease  in  their  amount,  which  progresses  steadily  for 
several  days.  This  fact,  which  was  brought  out  in  my  own  ex- 
periments, has  more  recently  beeri  corroborated  by  very  careful 
experiments  of  b'enyvessy  and  hVeund.      Eventually,  after  almut 
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four  days,  the  antibodies  may  practically  disappear  entirely  from 
the  blood. 

Now  the  question  arises,  JVhat  lias  Jiappciicd  to  the  antibodies  f 
In  spite  of  their  decrease  in  the  blood,  in  fact  coincident  with  this 
diminution,  the  anaphylactic  state  of  the  animal  develops  and  in- 
creases in  intensity.  For  several  days  following  the  complete  dis- 
appearance of  antibodies  from  the  blood,  the  passively  sensitized 
animals  continue  to  be  hypersensitive.  Inasmuch  as  the  anaphy- 
lactic state  uncjuestionably  depends  upon  the  presence  of  antibodies 
in  the  body,  it  is  evident  that  the  antibodies  cannot  have  been  lost. 
There  is  only  one  possible  explanation  of  the  facts.  The  anti- 
bodies have  disappeared  from  the  circulation,  but  they  have  been 
anchored  by  the  cells.  Thus  the  serological  analysis  of  the  latent 
period  establishes  the  truth  of  the  cellular  theory.  Doerr,  in 
reviewing  this  evidence,  has  accepted  the  same  interpretation,  and 
speaks  of  it  as  an  "emancipation  from  current  lieliefs.'"^  Thus 
within  a  year  of  the  publication  of  his  reviews  in  Kolle  and  Was- 
sermann,  he  abandoned  his  non-committal  attitude  and  embraced 
the  cellular  theory. 

There  are  certain  other  data  to  which  reference  should  be  made 
in  this  connection.  IManwaring,  Pearce  and  Eisenbrey,  and  Coca 
have  made  use  of  transfusion  to  test  the  theories  previously  out- 
lined. They  reasoned  that  if  sensitized  animals,  which  had  been 
thoroughly  exsanguinated  and  then  transfused,  still  reacted  to  the 
antigen,  this  was  evidence  that  the  reaction  was  produced  through 
the  anchored  antibody.  Coca  and  Pearce  found  that  this  was 
actually  the  case  in  their  experiments.  Friedberger,  however,  has 
very  properly  objected  that  it  is  impossible  completely  to  wash  out 
the  x'cssels,  and  that  the  remnant  of  fluid  in  the  tissue  s]iaces  might 
well  mediate  the  reaction.  Doerr  has  declined,  and  T  think 
rightly,  to  accept  this  type  of  evidence  as  final. 

A  very  important  ccrntribution  to  the  subject  was  made  by 
means  of  the  use  of  isolated  tissue.  Schultz,  in  Washington,  first 
showed  that  strips  of  intestine  taken  from  a  sensitized  animal 
respond  with  a  vigorous  contraction  to  the  application  of  the 
antigen.      Dale  imjjroved  upon  this  icchni(|uc  ])y  subslituling  the 

1  Ztschrift.  f.  hininiiiilalsforscli.,  \()0<),  xix,  p.  2QO. 
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isolated  uterus.  ^Moreover,  Dale  showed  that  a  uterus,  of  which 
the  A'essels  had  been  thoroughly  perfused  with  Locke's  fluid  after 
death,  still  responded  to  the  antigen.  The  objection  was  raised 
by  Friedberger  that  perfusion  did  not  wash  out  the  tissue  spaces, 
and  that  the  antibody  here  present  might  well  be  responsible  for 
Dale's  results.  Even  this  last  possibility,  however,  has  been  ex- 
cluded. I  have  shown  that  if  a  guinea-pig  is  given  an  intravenous 
injection  of  large  amounts  of  antibody,  and  is  killed  within  an 
hour,  the  uterus  fails  to  respond.  In  such  an  experiment  there  is 
no  doubt  that  all  of  the  tissues  are  thoroughly  bathed  by  the  in- 
jected antibody,  yet  the  anaphylactic  condition  does  not  super- 
vene. 

The  whole  subject  may  be  summed  up,  therefore,  by  the  state- 
ment that  all  the  evidence  proves  conclusively  that  anaphylactic 
shock  is  induced  by  reaction  betzveen  anchored  antibodv  and  anti- 
gen, and  that  circulating  antibody  plays  absolutely  no  role  in  its 
production. 

The  previous  discussion  has  been  based  upon  the  use  of  anti- 
gen in  the  form  of  soluble  proteins,  such  as  blood  serum,  milk,  or 
egg  albumen.  It  still  remains  to  consider  the  case  of  formed  an- 
tigens such  as  red  Ijlood  cells.  Without  going  into  the  evidence  in 
detail,  it  will  suffice  to  say  that  with  this  condition  also,  the 
reaction  is  always  intracellular.  The  divergent  results  hitherto 
recorded  are  based  upon  errors  of  technique.  A  detailed  dis- 
cussion on  this  subject  may  be  found  in  a  forthcoming  paper  on 
red  cell  anaphylaxis  by  Dr.  Denzer  and  myself. 

The  question  now  arises  as  to  wh}-  the  intracellular  reaction 
should  be  provocative  of  such  intense  symptoms,  whereas  the 
intravascular  reaction  is  practically  harmless  to  the  organism. 
The  answer  to  this  question  is  to  be  found  in  an  analysis  of  the 
latent  period  of  passive  sensitization.  It  has  generally  been  held 
that  the  latent  period  is  concluded  when  the  cells  have  absorbed 
sufficient  antibody  to  comj)lete  their  sensitization.  This  is  the 
quantitative  theory  of  the  latent  period.  Recently  I  have  analyzed 
this  view  by  means  of  the  following  exjieriment :  Guinea-pigs  were 
given   a  sensitizing  dose  of  the  serum  of  a   rabbit   immunized 
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against  horse  serum.  Before  the  lapse  of  the  latent  period,  these 
guinea-pigs  were  killed,  and  both  horns  of  the  uterus  suspended 
in  the  Dale  apparatus.  One  horn  was  immediately  tested  with 
horse  serum,  and  on  failing  to  respond  was  carefully  washed. 
Both  horns  were  then  kept  at  Ijody  temperature  in  oxygenated 
Locke's  fluid  for  several  hours.  At  the  end  of  this  time,  both  re- 
sponded to  the  addition  of  horse  serum.  But  the  response  of  the 
previously  tested  horn  was  distinctly  less  prompt  than  that  of  its 
opposite  fellow.  These  results  permit  of  certain  definite  conclu- 
sions. During  the  first  part  of  the  latent  period  the  body  cells 
absorb  antibody  from  the  serum.  This  antibody  can  unite  with 
antigen,  as  is  shown  by  the  fact  that  the  second  reaction  obtained 
from  the  previously  tested  horn  is  characteristically  that  of  a  par- 
tially desensitized  uterus.  Thus  the  union  of  cellular  antibody 
with  antigen  is  possible  during  the  first  phase  of  the  latent  period, 
but  does  not  induce  a  typical  cellular  discharge.  The  second 
phase  of  the  latent  period  is  occupied  by  the  activation  of  the 
cellular  antil)ody,  in  such  wise  that  its  union  with  antigen  pro- 
duces a  typical  anaphylactic  response.  This  interpretation  is  in 
complete  harmony  with  the  observation  of  Fenyvessy  and  Freund, 
who  showed  that  sufficient  antibody  to  sensitize  the  animals  dis- 
appears from  the  blood  during  tlie  early  phase  of  the  latent  period; 
yet  sensitization  is  not  complete  until  a  still  longer  interval.  Cel- 
lular activation  adds  still  another  feature  to  anchored  antibody, 
in  that  it  greatly  increases  its  avidity  for  antigen,  over  that  pos- 
sessed by  circulating  antibody.  I  have  shown  this  in  a  previous 
paper  concerning  avidity  in  passive  sensitization,  and  the  same 
fact  holds  of  active  anaphylaxis. 

iMnally,  a  word  as  to  the  so-called  "toxic  manifestations"  of 
anaphylaxis.  T  Ijclieve  that  as  yet  no  toxic  effect  has  been  dem- 
onstrated. The  anaphylactic  reaction  represents  simply  a  cellu- 
lar discharge  of  many  of  the  tissues,  including  the  nervous  system 
and  the  bronchial  musculature.  The  death  induced  by  this  dis- 
charge is  accidental.  If  the  animal  recovers,  he  may  l)c  practically 
at  once  in  normal  condition.  In  the  same  way.  with  the  Dale 
method  we  can  induce  a  series  of  uterine  contractions  with  a 
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series  of  antigens,  the  muscle  being  throughout  in  unaltered  con- 
dition. Thus  the  reaction  is  of  the  nature  of  a  physiological  re- 
sponse to  a  stimulus.  There  is  no  known  toxin  which  acts  in  this 
manner,  either  as  regards  the  promptness  of  its  action,  or  of  the 

recovery  of  the  animal. 

Discussion : 

Dr.  Zinsser:  The  subject  of  Dr.  Weil's  paper  is  too  extensive  to  be 
thoroughly  discussed  in  the  time  available.  There  are,  however,  a  number  of 
important  points  in  which  one  might  take  exception  to  Dr.  Weil's  opinions. 
I  think  that  the  idea  that  anaphylaxis  is  primarily  a  cellular  reaction  has  been 
foremost  in  the  minds  of  many  investigators  since  the  work  of  Dale  and 
Schultz  and  since  the  experiments  of  Pierce  and  others  done  by  the  trans- 
fusion method.  Most  of  us  I  think  believe  that  the  meeting  of  antigen  and 
antibody  in  the  circulation  cannot  alone  cause  the  violent  reactions  observed 
in  the  typical  anaphylactic  experiment.  However,  symptoms  have  been  ob- 
tained by  the  simultaneous  injection  of  antigen  and  antibody  by  Friedmann, 
Biedl  and  Kraus  and  a  great  many  others.  It  is  true  that  symptoms  produced 
in  this  way  have  usually  been  less  violent  and  have  been  delayed.  Dr.  Weil 
objects  to  calling  this  anaphylaxis,  because  the  typical  anaphylactic  death  was 
not  produced.  I  do  not  think  that  this  is  justified,  since  it  does  not  seem 
logical  to  define  anaphylaxis  only  by  its  most  severe  and  acute  manifestations. 

I  agree  with  Dr.  Weil  that  it  is  extremely  difficult  to  obtain  responses  in 
guinea  pigs  or  rabbits  when  the  interval  between  the  injection  of  the  two  is 
not  observed.  Personally  I  have  had  distinct  symptoms  when  injecting 
antigen  and  antibody  together,  although  I  have  not  been  able  to  repeat  exactly 
the  work  of  Friedmann,  nor  that  of  Biedl  and  Kraus. 

I  believe,  indeed,  with  Dr.  Weil  that  acute  anaphylaxis  is  chiefly  a  cellular 
reaction.  I  believe  at  the  same  time,  however,  that  there  is  injury  done  the 
body  when  antigen  and  antibody  meet  in  the  circulation  in  definite  proportions. 
This  matter  of  definite  proportions,  however,  is  very  important.  The  two  do 
not  unite  readily  in  the  circulation.  It  is  well  known  to  most  of  you  that  in 
animals  treated  with  any  antigen,  the  antigen  and  antibody  may  be  present  in 
the  circulating  blood  side  by  side  without  having  united.  Why  should  this  be 
possible?  Many  explanations  have  been  oflfered  for  this  by  Eisenberg,  von 
Dungern  and  others.  We  do  not  believe  that  their  explanations  are  as  likely 
as  one  advanced  by  us  a  few  years  ago,  namely  that  the  lack  of  union  is  due 
to  colloidal  inhibition  possibly  to  the  presence  of  the  protective  colloid. 

Together  with  Young  some  years  ago  I  was  able  to  produce  with  gelatine, 
gum  arabic  and  arsenic  trisulphide  an  analogy  to  the  conditions  in  serum, 
which  persuaded  me  that  conditions  in  serum  might  be  very  similar  to  those  in 
the  colloids  mentioned.  Gelatine  precipitates  the  arsenic.  A  little  gum  arabic 
will  prevent  such  precipitation.  When  two  such  balanced  .solutions  arc  spilled 
one  in  the  other,  precipitation  takes  place  since  the  relative  proportions  neces- 
sary for  protection  are  disturbed.  This  is  true  also  of  two  sera  in  which 
antigen  and  antibody  are  both  present  but  have  not  united. 
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There  is  no  time  to  go  into  these  relations  more  thoroughly.  I  wish 
simply  to  say  that  I  think  the  symptoms  produced  by  the  simultaneous  injec- 
tion of  antigen  and  antibody  into  an  animal  are  delayed  and  slight  because 
of  some  such  inhibition  to  their  union.  When  quantities  are  such  that  slow 
union  can  take  place,  symptoms  result  and  this  I  think  accounts  for  the  results 
obtained  in  this  way  by  many  experiments  of  many  workers,  which  I  do  not 
think  should  be  entirely  ignored  and  which  certainly  should  prevent  one  from 
completely  eliminating  intravascular  reactions  in  the  way  that  Dr.  Weil  does. 

Dr.  Weil:  If  anaphylactic  symptoms  result  from  the  union  of  antigen 
and  antibody  in  vn'o,  it  ought  to  be  possible  to  produce  the  same  result  by  the 
simultaneous  injection  of  these  substances  into  the  circulation.  Dr.  Zinsser 
states  that  he  himself  has  never  been  able  to  produce  death  in  this  way.  As 
an  actual  fact  none  of  the  writers  who  have  worked  with  serum  as  antigen 
have  ever  succeeded  in  reproducing  the  characteristic  picture  of  acute 
anaphylactic  shock  by  that  method.  The  fact  that  the  previous  mixing  of  the 
antigen  and  antibody  in  the  test-tube  does  produce  this  result,  is  sufficient 
evidence  that  the  preliminary  procedure  must  have  induced  some  toxic  altera- 
tion, even  though  it  is  not  visible  as  a  precipitin. 

I  have  stated  that  there  is  no  satisfactory  evidence  that  the  simultaneous 
injection  of  antibody  and  of  antigen,  either  as  serum  or  as  red  blood  cells, 
can  produce  anaphylactic  symptoms.  Dr.  Zinsser  has  quoted  in  support  of 
the  opposite  contention  the  observations  of  Briot,  of  Scott,  of  Biedl  and 
Kraus,  of  Friedemann,  and  finally  of  Gurd.  Most  of  these  citations  are 
frequently  found  in  the  literature  in  this  connection,  and  it  is  therefore  worth 
while  to  examine  them  in  detail. 

Briot  states  definitely  that  his  injections  of  rabbit  versus  horse  serum, 
and  of  horse  serum,  were  separated  by  an  interval  of  24  hours. 

Scott  states  that  simultaneous  injections  give  rise  to  symptoms  which 
are  distinctly  milder  and  more  transient  than  those  obtained  by  spaced  in- 
jections.    His  statement  covers  about  five  lines,  and  is  .supported  by  no  data. 

Biedl  and  Kraus  simply  state  that  simultaneous  injections  are  "  wirksam," 
but  give  not  a  single  experiment. 

Friedemann  states  distinctly  that  his  injections  of  serum  and  of  antiserum 
were  mixed.  Concerning  his  experiments  with  red  cells,  he  himself  admits 
that  red  cells  hemolyzed  with  distilled  water  also  produce  the  same  toxic 
symptoms  when  injected  alone. 

Gurd  worked  with  rabbit  versus  sheep  serum,  which  is  well  known  to  be 
highly  toxic  intravenously  to  guinea-pigs.  He  made  not  a  single  intravenous 
control  with  tliis  serum.  Even  so,  he  succeeded  in  producing  death  in  only 
five  of  his  animals,  of  which  none  died  in  less  than  one  hour,  and  two  died 
next  morning. 

Thiele  and  Embleton  worked  with  ral)l)it  versus  sheep  red  cells,  one  of 
the  most  toxic  antisera  known. 

I  believe,  therefore,  that  I  am  justified  in  concluding  that  there  is  not  in 
existence  a  single  set  of  experiments  which  give  satisfactory  evidence  that 
anaphylactic  symptoms  can  be  produced  by  the  simultaneous  injection  of  anti- 
l)ody  and  of  antigen.  In  every  instance,  accessory  factors,  such  as  the  pri- 
mary toxicity  citlier  of  antiserum  or  of  antigen,  liave  jilayed  a  complicating 
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role,  not  excluded  b\'  the  experimental  method.  But  even  so,  the  results 
have  been  very  irregular,  so  as  to  partake,  as  Doerr  says,  of  the  nature  of 
accidents. 

Dr.  Zinsser  admits  that  acute  anaphylaxis  has  not  been  produced  by 
simultaneous  injections,  but  asks  us  to  accept  the  type  of  results  hitherto 
reported  as  evidences  of  a  mild  anaphylaxis.  This  is,  of  course,  somewhat 
illogical.  If  it  has  been  possible  to  induce  mild  anaphylaxis,  it  should  be  a 
very  simple  matter,  by  increasing  the  amounts  of  the  interacting  substances, 
to  multiply  the  toxic  product.  The  failure  to  accomplish  this,  again  supports 
the  belief  that  the  so-called  mild  anaphylaxis  of  simultaneous  injections  is  in 
realitj'  something  altogether  different. 

When  it  has  once  been  definitely  proven,  that  the  simultaneous  injection 
of  antigen  and  antibodj',  in  themselves  not  highly  toxic,  can  regularly  be  made 
to  induce  typical  anaphylactic  symptoms,  the  time  will  have  arrived  to  revise 
the  conclusion  which  I  have  supported. 
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thp:  histopathology  of  calcification  of  the 

spinatus  tendons,  as  associated  with 

subacromial  bursitis 

ELI   MOSCIICOWITZ,   M.D. 

The  lesion  is  a  common  one.  It  is  a  frequent  cause  of  shoul- 
der disabihty  and,  as  such,  it  has  long  been  and  still  often  is  mis- 
taken for  brachial  neuritis,  rheumatism,  etc. 

In  this  affection  the  shoulder  is  stiff  and  painful,  the  symp- 
toms and  the  lesion  itself  developing  .soon,  as  a  rule,  after  trauma. 
Neither  the  pain  nor  the  stiffness  is  characteristic  in  extent  or  in- 
cidence. The  pain  may  be  continuous  or  intermittent,  sponta- 
neous or  on  motion  referred  to  the  shoulder  itself,  or,  more  often, 
to  the  outer  or  anterior  aspect  of  the  arm.     It  .sometimes  radiates 

1 


■^  ELI    MOSCHCOWITZ 

into  the  forearm  or  the  neck.  The  stiffness  may  be  manifested 
by  awkwardness  or  by  pain  on  motion.  There  is  usually  limita- 
tion of  abduction,  sometimes  moderate,  sometimes  extreme. 
There  is  usually  also  limitation  of  rotation,  internal,  external  or 
both.     There  is  often  tenderness  in  the  upper  deltoid  region. 

X-ray  photographs  of  the  cases  studied  showed  well-defined 
areas  of  calcification  within  the  spinatus  tendons.  These  masses 
vary  in  size  from  a  pea  to  a  flattened  nodule  measuring  3-4  cm. 
in  length.  The  masses  may  be  single  or  multiple.  The  shadows 
are  situated  on  the  outer  side  of  the  tuberosity  or  head  of  the 
humerus,  extending  to  beneath  the  acromion  process. 

PATHOLOGICAL  EXAMINATION 

The  material  studied  consisted  of  tissue  removed  from  three 
cases  by  Dr.  Brickner. 

Case  i.  A  portion  of  the  supraspinatus  tendon  removed  six- 
teen days  after  injury.  Section  shows  a  crescentic  mass  of  tissue. 
Covering  the  border  is  a  fairly  well  organized  granulation  tissue. 
Within  this  zone  and  filling  the  entire  cavity  of  the  crescent  is 
richly  cellular  early  granulation  tissue  consisting  of  many  round 
cells  and  plasma  cells.  There  are  a  large  number  of  newly 
formed  cells  and  the  remains  of  a  recent  hemorrhage.  Filling 
the  cavity,  of  which  this  section  is  an  arc,  is  a  mass  of  amorphous 
necrotic  tissue  in  which  are  discrete  deposits  of  lime. 

Summary. — This  section  reveals  substantially  two  stages  of 
granulation  tissue ;  an  outer,  the  older,  and  an  inner  more  recent 
variety.  These  inclose  a  necrotic  focus  which  has  partly  under- 
gone calcification. 

Case  2.  Removed  four  months  after  injury.  Due  to  im- 
perfect orientation  two  separate  masses  are  seen  in  the  section. 
The  first  and  larger  consists  of  tendon  fibers  that  have  undergone 
hyaline  degeneration  in  parts  and  in  other  parts  calcification. 
From  one  aspect  of  the  tendon  there  has  sprung  a  large  mass  of 
granulation  tissue,  which  is  richly  cellular,  almost  sarcomatous  in 
appearance,  consisting  of  large  spindle  shaped  connective  tissue 
cells   with   little  fibrillar   intercellular  substance.     In   this   tissue 
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there  are  numerous  newly  formed  young  blood  vessels.  There 
is  abundant  lime  within  this  granulation  tissue  in  the  form  of 
sharply  circumscribed  discrete  masses ;  some  of  the  masses  are  in 
immediate  relation  to  giant  cells. 

The  second  and  smaller  mass  consists  of  hyaline  tendinous 
tissue  which  has  undergone  almost  complete  calcification. 

Suiiunary. — ^A  tendon  that  has  undergone  extensive  hyaline 
degeneration  and  calcification,  with  manifest  necrosis  and  second- 
ary calcification  of  the  tendon.  In  addition  there  is  recent  granu- 
lation tissue,  in  which  are  imbedded  numerous  calcified  granules. 

Case  3.  Removed  one  and  a  half  years  after  injury.  The 
tendon  shows  essentially  a  mass  of  tendon  tissue  enclosing  a 
cavity  containing  necrotic  detritus.  Between  the  tendon  bundles 
there  is  abundant  firmly  organized  granulation  tissue.  While 
many  of  the  tendon  bundles  have  undergone  hyaline  degeneration 
the  necrotic  tissue  either  is  loosely  within  the  cavity  or  is  directly 
continuous  with  the  surrounding  tendinous  area.  No  calcification 
is  discoverable,  although  Dr.  Brickner  assured  the  writer  that 
abundant  gritty  masses  were  found  at  the  operation;  the  lime  must 
have  been  shaken  out  of  the  specimen  during  transport. 

Summary. — A  tendon  that  has  undergone  partial  hyaline  de- 
generation and  is  infiltrated  with  abundant  connective  tissue. 
Necrosis  of  tendon. 

DISCUSSION 

These  specimens  exemplify  three  progressive  stages  of  a  lesion 
that  may  be  termed  a  "tendinitis." 

The  first  common  factor  is  the  formation  of  a  new  granulation 
that  corresponds,  according  to  morphological  criteria,  to  the  dura- 
tion of  the  illness. 

A  second  common  factor  is  the  presence  of  necrotic  foci,  which 
in  two  of  our  three  cases  were  demonstrably  calcified,  and  in  the 
third  probably  so.  The  explanation  of  the  necrosis  is  obvious. 
The  blood  supply  of  a  tendon  is  notoriously  meager  so  that  only  a 
slight  tear  or  injury  is  necessary  to  completely  cut  off  the  blood 
supply. 

'i'he  pathogenesis  of  calcification  within  tendons  is  governed 
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by  the  same  conditions  that  apply  to  abnormal  calcifications  in 
other  parts  of  the  body.  It  has  been  definitely  established  that 
calcification  occurs  only  in  dead  or  inert  tissues.  It  has  thus  a 
peculiar  predilection  for  tissues  that  are  necrosed  or  that  have 
undergone  hyaline  degeneration. 

The  early  calcification  that  has  been  noted  in  these  cases  (Dr. 
Brickner  has  seen  cases  in  which  X-ray  shadows  were  demon- 
strable three  days  after  injury)  is  remarkable,  and  can  only  be 
explained  by  the  observation  of  certain  experiments  upon  patho- 
logical calcification  in  other  tissue  of  the  body.  For  instance, 
Litten  and  Lick  found  lime  in  necrotic  kidneys  one  day  after  liga- 
tion of  the  renal  artery.  Especially  significant  are  the  observa- 
tions of  Schujeninofi^,  who  found  calcification  of  muscle  fibers  36 
hours  after  suture  of  the  divided  muscle.  Numerous  experi- 
mental observations  upon  the  healing  and  regeneration  of  tendons 
have  been  made,  but  these  fail  to  throw  any  light  upon  the  prob- 
lem of  calcification  of  tendons.  This  may  l)e  due  to  the  fact  that 
nearly  all  the  observations  were  made  upon  the  Tendo  Achilles 
which  may  prove  to  be  structurally  difi^erent  from  the  spinatus 
tendons.  At  all  events,  I  am  not  aware  of  any  disease  of  other 
tendons  analogous  clinically  to  the  condition  under  discussion.  In 
other  words,  the  associated  symptom-complex,  namely,  trauma, 
necrosis  and  early  calcification  of  a  tendon,  attended  by  pro- 
tracted disability,  is  apparently  nowhere  observed  except  in  the 
spinatus  tendons. 

The  only  conditions  to  which  this  malady  may  be  likened  are 
the  comparatively  uncommon  traumatic  "  ossifications  "  discover- 
able by  X-ray  in  various  tendons,  especially  around  joints.  To 
these  may  be  added  the  "  calcaneus  sporn  "  arising  from  the  poste- 
ri(jr  surface  of  the  os  calcis  and  extending  into  the  Tendo  Achilles  ; 
"Aider's  bone"  or  "ossification"  of  the  adductors  of  the  thigh; 
and  "  Drill  bone,"  or  "  ossification  "  at  the  insertion  of  the  deltoid. 
Myositis  ossificans  is  in  all  probability  an  allied  condition.  The 
possible  objection  that  these  shadows  are  bone  and  not  lime  does 
not  entirely  disqualify  the  parallelism.  In  the  first  place,  patho- 
logical evidence  that  these  shadows  are  bone  and  not  lime  is  still 
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wanting.  In  the  second  place,  it  is  now  generally  conceded  that 
pathological  ossification  cannot  occur  without  premilinary  calci- 
fication, so  that  these  shadows  in  their  early  stages  must  have  rep- 
resented deposits  of  lime.  These  lesions,  however,  cannot  be  com- 
pared either  in  the  matter  of  frequency  or  in  the  early  development 
of  the  lesion. 

The  lesion  described  in  the  spinatus  tendons  has.  howe\er,  cer- 
tain precise  pathological  analogies,  ^^'e  refer  to  the  rare  multiple 
nodes  described  in  tendons  Ijy  Krause  and  Trappe,  Neuwirth  and 
L'Hermitte,  which  are  embolic  in  origin  and  are  probably  due  to 
calcification  of  an  infected  focus. 

The  gouty  deposits  in  tendons  are  also  identical  pathologically, 
the  only  difference  being  that  instead  of  lime  the  deposit  consists 
of  urates. 

Discttssioii: 

Dr.  Bricknf.r  :  Dr.  Moschcowitz's  presentation  is  especially  interesting  be- 
cause it  is  the  first  systematic  histologic  study  of  calcareous  deposits  in  the 
spinatus  tendons  and  is  l)a.scd  on  the  largest  series  of  cases  that  have  been 
studied  surgically.  I  think  we  may  say  that  we  now  have  a  clear  notion  of 
this  variety  of  "  shoulder  disability  "  in  its  histologic  and  surgical  aspects,  but 
there  remain  many  problems  to  be  solved.  Among  these  is  the  peculiar  tend- 
ency of  the  supraspinatus,  sometimes  the  infraspinatus  tendon,  to  the  early 
deposit,  sometimes  large  and  multiple  deposits,  of  lime  salts,  after  compara- 
tively mild  violence.     I  have  seen  twenty  cases  in  the  last  couple  of  years. 

I  am  not  sure  that  Dr.  Moschcowitz  is  justified  in  calling  calcifying  spi- 
natus tendonitis  the  chief  cause  of  shoulder  disability,  but  I  believe  sub- 
acromial bursitis,  which  often  has  this  tendon  lesion  associated  with  it,  is  the 
most  common  cause. 

I  use  the  term  "shoulder  disability"  in  preference  to  "stiff  and  painful 
shoulder"  because  either  the  pain  or  the  stiffness  may  greatly  preponderate 
or  exist  alone. 

Codman  first  gave  a  very  comprehensive  description  of  subacromial  bur- 
sitis, anatomically  and  clinically,  and  in  two  articles  correctly  located  one  of 
the  varieties  of  deposit — the  semi-fluid,  extratendinous — as  beneath  the  bursa, 
but  he  spoke  of  it  as  of  a  cyst,  which  is  wrong,  for  there  is  no  capsule  or 
limiting  membrane.  Wrede,  in  the  report  of  a  single  case,  also  located  the 
deposit  correctly,  viz.,  in  the  supraspinatus  tendon.  Aside  from  these  two, 
all  writers  on  subacromial  bursitis  and  tendon  deposit  have  been  in  error. 
Indeed,  the  literature  of  this  subject  strikingly  indicates  the  not  uncommon 
tendency  in  medicine  to  jump  at  wrong  conclusions,  and  the  frequency  with 
which  fallacies  are  transmitted  from  one  author  to  another. 

Painter,  who  was  the  first  to  observe  the  calcareous  deposit,  reported  that 
he  evacuated  it  from  within  the  bursa,  although  Codman,  who  was  present  at 
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the  operation,  observed  that  it  came  from  beneath  the  bursa.  In  two  other 
cases  operated  upon  b\-  Painter  he  found  no  deposit  (because  he  did  not  look 
beneath  the  bursa),  and  he  assumed  that  the  X-ray  shadow  was  produced  by 
thickening  of  the  bursal  walls.  Since  then  all  surgeons  and  radiographists, 
excepting  Codman  and  Wrede,  have  regarded  these  shadows  as  due  to  thick- 
enings of,  effusions  in,  or  calcifications  of  the  bursa.  Holzknecht,  for  exam- 
ple, calls  the  calcareous  mass  a  "  bursalith."  Cumston  recorded  one  of  these 
cases  as  a  suppurative  bursitis,  although  there  was  none  of  the  familiar  symp- 
toms or  signs  of  suppuration,  and  in  spite  of  the  fact  that  the  "  thick,  yel- 
lowish pus  "  evacuated  "  from  the  bursa  "  was  not  examined.  When,  as  is 
often  the  case,  the  bursal  walls  are  adherent,  an  incision  into  the  sac,  unless 
made  with  this  consideration  in  mind,  is  apt  to  go  through  the  floor  of  the 
bursa,  evacuating  from  beneath  the  often  cheesy  deposit,  which  thus  appears 
to  come  from  within  the  bursa.  Baer,  who  also  operated  upon  cases  of  sub- 
acromial bursitis  not  only  repeats  the  error  that  "  replacement  of  the  bursa 
by  scar  tissue  causes  a  shadow  in  the  radiogram,"  but  also  assumed  that  "  if 
the  process  is  a  tuberculous  one  the  cavitj-  may  be  filled  with  a  dense,  cheesj' 
material."  I  have  seen  but  a  single,  doubtful  case  of  tuberculous  subacromial 
bursitis.  I  have  had  one  of  these  "  cheesy  "  calcareous  deposits  studied  bac- 
teriologically ;  it  was  not  only  germ- free  (smears  and  cultures),  but  also  pro- 
duced no  reaction  in  guinea-pigs. 

Another  fallacy  has  been  the  assumption  of  bacterial  or  toxic  irritation 
as  an  etiologj^  of  subacromial  bursitis.  Such  an  assumption  has  never  been 
substantiated.  If  the  condition  W'Cre  bacterial  or  toxic  we  ought  to  see  it 
also  in  the  olecranon,  trochanteric  and  other  bursse.  Excluding  the  rare  tuber- 
culous and  the  occasionally  suppurative  (septic)  varietj-,  subacromial  bursitis 
(the  bursitis  of  shoulder  disability)  is  traumatic  in  origin,  due,  I  believe,  to 
bruising  the  bursa  and  the  tendon  betv/een  the  head  of  the  humerus  and  the 
acromion  process.  The  trauma  may  be  either  an  external  or  an  internal  vio- 
lence. As  instance  of  an  external  violence,  a  fall  upon  the  outstretched  arm, 
which  jams  the  humerus  against  the  acromion.  A  physician  whom  I  operated 
upon  this  week,  thrown  by  an  automobile  upO)t  his  shoulder  (he  says)  seven- 
teen days  previously,  had  dense  adhesions  in  the  bursa  and  two  discrete,  large, 
dry,  powderj'  calcareous  deposits  in  his  supraspinatus  tendon.  Verj'  often 
there  is  no  history  of  injury.  In  these  cases  the  lesion  results  from  mild 
internal  violence,  viz.,  a  sudden  or  unduly  vigorous  abduction  of  the  arm, 
as  in  the  lurch  of  the  body  while  hanging  to  a  street-car  strap,  exercising  on 
flying  rings,  leaning  on  the  outstretched  arm  as  in  scrubbing  the  floor,  etc. 
In  all  these  forms  of  injury  the  bursa  and  tendon  (supraspinatus,  infra- 
spinatus, or  both)  are  compressed  between  the  two  bony  surfaces.  There 
results,  as  may  be  seen  at  operation,  a  hemorrhagic  infiltration  of  these  struc- 
tures and,  often,  a  small  tear  of  th§  su])raspinatus  near  its  insertion,  some- 
times through  its  entire  thickness.  There  is  no  doubt  that  a  tear  of  this  tendon 
can  be  produced  by  sudden  abduction,  in  the  adult.  Codman  reported  three, 
and  operated  upon  two,  cases  of  complete  rupture  of  this  tendon.  In  one,  a 
woman,  it  resulted  from  throwing  a  heavy  blanket  over  a  clothesline;  in  the 
other,  a  man,  from  tightening  a  saddle-girth.  In  both  cases  something  was 
felt  to  snap,  and  the  arm  fell  limp. 
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There  are  two  forms  of  the  calcareous  deposit,  in  my  experience, — one 
chiefly  extratendinous,  and  associated  with  a  tear  in  the  tendon ;  the  other, 
single  or  multiple,  entirely  within  the  tendon  and  with  no  surface  indication 
of  tendon  injur}-.  Either  form,  independent  of  the  acuteness  or  chronicity  of 
the  case,  may  be  semi-fluid  or  dry  and  gritty.  While  Dr.  Moschcowitz  is  no 
doubt  correct,  as  a  pathologist,  in  calling  this  a  "calcification  of  the  tendon," 
surgically  it  is  to  be  regarded  only  as  a  calcareous  deposit.  There  is  no 
extension,  grossly,  of  the  calcification  beyond  the  torn  fibers  immediately  sur- 
rounding the  deposit. 

We  have  both  referred  to  the  early  appearance  of  the  lime.  I  have  oper- 
ated upon  cases  sixteen  and  seventeen  days  after  the  injury,  and  I  have  seen 
the  shadow  of  the  depo.sit  ten  and  five  days  and  even,  if  the  history  was  relia- 
ble, one  daj-  after  injury. 

The  operative  plan  I  follow  consists  in  splitting  the  deltoid  muscle,  care- 
fully incising  the  bursal  roof,  dividing  all  bursal  adhesions,  incising  and  dis- 
secting up  the  floor  of  the  bursa,  removing  the  deposit  from  the  surface  or 
from  within  the  tendon  (usually  the  supraspinatus),  trimming  the  edges  of 
the  tendon  tear  or  incision,  suturing  the  tendon,  and  then  suturing,  success- 
ively, the  floor  of  the  bursa,  its  roof,  the  muscle,  and  the  skin,  without  drain- 
age. I  smear  a  very  thin  layer  of  vaseline  in  the  bursa.  The  arm  is  abducted 
in  plaster  for  about  eight  days. 


GRAM-NEGATI\'E   MICROCOCCUS   CAUSING   FATAL 
ENDOCARDITIS 

CALVIN   B.   COULTER,   M.D. 

{Pathological  Laboratory,  Presbyterian  Hospital) 

The  presence  in  the  blood  stream  of  the  j:^onococciis  and  men- 
ingococcus as  a  general  bacteri?emia  with  septic  manifestations 
has  been  obser\ed  repeatedly.  In  the  case  to  be  reported  here, 
there  was  presented  the  familiar  clinical  picture  of  infective  endo- 
carditis with  the  recovery  from  the  blood  during  life,  and  from 
the  organs  at  autopsy,  of  a  Gram-negative  micrococcus  which  ap- 
pears to  be  closely  related  to  the  gonococcus,  but  differs  from  it 
in  important  particulars,  and  represent.s  probably  a  new  species. 

The  patient,  a  Swiss  cabinet-maker  of  45  years,  entered  the 
Presbyterian  Hospital  November  6,  1914,  suffering  with  dyspnrca 
and  general  weakness  and  repeated  vomiting.  The  onset  of 
symptoms  had  occurred  three  months  previous  with  chill,    fol- 
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lowed  by  progressive  weakness  and  night  sweats.  The  patient 
presented  the  signs  of  cardiac  enlargement  with  a  loud  systolic 
murmur,  and  pulse  of  auricular  fibrillation.  The  liver  and  spleen 
were  enlarged.  No  petechi?e  were  found.  Diagnosis  of  malig- 
nant endocarditis  was  made. 

Blood  Exainination,  Nov.  y. — Leucocytes,  8100.  Polys.,  69 
per  cent. ;  Monos.,  28  per  cent. ;  Eosin.,  3  per  cent.  Blood  culture, 
positive. 

Disease  ran  an  irregular  febrile  course,  temperature  reaching 
i03°-4°.  There  were  recurrent  attacks  of  tenderness  over  the 
spleen  and  associated  with  this  on  November  17  there  was  swell- 
ing and  redness  over  the  5th  left  metatarso-tarsal  articulation,  and 
on  December  2  swelling  and  redness  appeared  over  right  ist  meta- 
carpo-carpal  joint,  with  tenderness  of  pulp  space  of  adjacent  fore- 
finger. 

Noi'cmhcr  //. — Gonococcus  complement  fixation  serum,  anti- 
complementary. 

November  2'j. — Leucocytes  12,200.  Polys.,  79  per  cent.; 
Lymphos.,  29  per  cent. 

December  7. — Leucocytes,  1 1,400.  Polys.,  81  per  cent. ;  Lym- 
phos., 18  per  cent.;  Eosino.,  i  per  cent. 

Blood  cultures  were  positive  on  November  7,  November  11, 
Novem])er  13,  November  27,  November  30  and  December  16. 
Last  culture  plates  showed  6  colonies  per  c.c. 

December  -='5. — The  patient  developed  rather  suddenly  a  left 
hemiplegia  and  died  after  about  36  hrs.  with  signs  of  cerebral 
hemorrhage. 

At  autopsy,  8  hrs.  post  mortem,  was  found  an  early  broncho- 
pneumonia of  both  lungs.  The  heart  was  large,  weighing  520 
grams,  and  showed  hypertrophy  and  dilatation.  The  valves  were 
normal,  except  for  the  mitral  which  showed  on  the  margin  of  its 
posterior  cusp  a  rounded  and  thickened  tag  of  tissue,  just  large 
enough  to  contain  a  circular  ulcer  ()  mm.  in  diameter.  This  ulcer 
completely  perforated  the  valve;  its  margins  were  firm  and  raised, 
its  cavity  filled  witb  fibrin;  in  one  spot  it  showed  a  minute  vegeta- 
tion. This  small  patch  was  the  only  cxidence  of  vegetative  endo- 
carditis tbrou<zii()Ul  the  heart. 
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In  the  wall  of  the  jejunum  was  found  a  small  thrombotic 
nodule,  8  mm.  in  diameter.  The  liver  and  kidneys  showed  a  state 
of  chronic  passive  congestion.  The  pelvis  of  the  right  kidney 
contained  pus.  In  several  of  the  kidney  glomeruli  were  seen  in 
sections  necrosis  of  a  portion  of  a  glomerular  tuft,  and  later 
stages,  with  fil^rosis  and  adhesions  to  the  capsule,  of  the  lesion 
considered  characteristic  of  Sircptococcus  viridans  endocarditis. 

On  a  l)ranch  of  the  right  middle  cerebral  artery  was  found  an 
embolic  aneurysm  7  mm.  in  diameter.  Rupture  of  this  had 
caused  an  extensive  hemorrhage  into  the  brain  tissue,  and  had 
been  the  immediate  cause  of  death. 

Cultures  at  Autopsy. — Heart's  blood  :  sterile.  Kidney  :  sterile. 
Pyelitis:  sterile.  Lung:  streptococcus  and  pneumococcus  mu- 
cosus.  Hemorrhage  in  brain :  same  organisms  as  found  in  lung. 
Spleen  and  the  embolus  in  the  jejunum :  pure  culture  of  Gram- 
negative  micrococcus.  Section  through  the  ulcer  on  the  mitral 
valve  shows  clumps  of  small  cocci  lying  in  the  zone  of  fi1)rin 
just  beyond  the  necrotic  valve  margin,  and  reaching  the  surface  of 
the  ulcerated  area  in  one  spot. 

DESCRIPTION    OF    ORGANISM 

The  microorganism  isolated  appears  as  a  very  small  coccus,  in 
size  equal  to  the  smallest  forms  seen  in  the  ordinary  Staphylo- 
coccus aureus.  There  is  hardly  any  \isible  xariation  in  size  be- 
tween individuals  in  a  given  culture  and  in  growths  on  the  various 
media.  Diplococcus  forms  are  frequent  and  resemble  in  form  the 
biscuit-shape  of  the  gonococcus.  Small  clum])s  of  three  to  eight 
are  most  numerous.  Curious  l)acillary  forms  occur,  the  shorter 
of  which  can  be  resolved  into  a  chain  of  four  or  five  cocci,  the 
larger  appear  homogeneous,  and  reach  twice  that  length. 

Stained  by  Gram's  method  with  the  meningococcus  and  hay 
bacillus  on  the  same  slide  as  controls,  this  coccus  is  in\ariab]y 
decolorized.  Methylene  blue  and  safranin  alone  stain  it  j)oorly. 
]*\ichsin  gix'cs  a  more  intense  stain. 

The  first  isolation  from  the  blood  was  obtained  on  i  per  cent, 
dextrose-agar  plates,  poured  at  the  bedside,  but  growth  did  not 


10  CALVIN     B.     COULTER 

occur  in  inoculations  into  dextrose-meat-infusion-bouillon.  At- 
tempts at  isolation  from  the  blood  were  made  by  other  investiga- 
tors, using  media  of  the  same  formula,  but  were  never  successful. 
On  blood  plates  the  colonies  appeared  after  48  hours  incubation  at 
37°  C.  Typical  colonies  were  0.5  mm.  in  diameter,  dark  green  in 
color  and  surrounded  by  a  diffuse  zone  of  light  olive  green.  On 
surface  cultures  the  characteristic  delicate  grozvtli  is  visible  after 
12-24  hours,  and  reaches  its  maximum  at  48  hours.  Colonies  are 
always  discrete,  and  macroscopically,  are  of  two  t3'pes :  The 
smaller  and  more  numerous  are  minute  and  almost  invisible  to 
the  naked  eye  except  when  crowded  together,  where  they  give  the 
appearance  of  a  confluent  growth.  The  larger  colonies  attain  a 
diameter  .25  mm.,  and  appear  as  glistening  transparent  droplets. 
Microscopically,  the  colonies  are  alike,  they  are  roughly  spherical, 
dry,  and  appear  made  up  of  minute  refractile  granules.  When  a 
colony  is  touched  with  the  needle  it  is  easily  dislodged,  and  moves 
about  on  the  surface  of  the  medium  without  breaking  up. 

Simple  dextrose-agar  was  used  successfully  for  the  isolation 
from  the  intestinal  embolus,  and  transplants  in  the  second  genera- 
tion from  the  blood  plates  grew  well  in  this  medium.  Growth 
did  not  occur  at  first  on  Loeffler's  blood  serum,  but  does  so  after 
artificial  cultivation.  Ascitic  dextrose-agar  is  the  most  favorable 
medium,  and  after  continued  cultivation  upon  it  the  separate 
colonies  are  opaque,  w4iite,  with  wrinkled  surface  and  outline, 
and  tend  to  umbilication.  They  resemble  minute  bread  crumbs. 
Under  cultivation  there  is  no  increase  in  size  of  colonies.  On  the 
simple  solid  media  no  change  has  occurred,  and  growth  appears 
as  on  first  isolation. 

In  fluid  media  and  in  the  water  of  condensation  of  solid  media, 
growth  is  ])eculiar.  .After  8-12  hours  discrete  granular  masses 
up  to  0.5  mm.  in  diameter  are  noticed  in  the  bottom  of  the  flask, 
clinging  to  the  sides  of  the  glass.  The  supernatant  fluid  is  per- 
fectly clear.  After  36  hours  a  general  cloudiness  begins  and  in- 
creases for  2-3  days.  Old  broth  cultures  show  a  delicate  milk- 
white  veil  adhering  tenaciously  to  the  Ixvttom  and  sides  of  the 
glass  and  a  few  delicate  filaments  springing  from  the  veil  float  in 
the  fluid. 
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Growth  is  as  vigorous  anaerobically  as  aerobically,  and  neither 
macroscopically  nor  microscopically  do  the  two  cultures  differ. 

Microscopically  this  organism  appears  like  a  minute  gonococ- 
cus  or  meningococcus,  but  large  involuted  forms,  metachromatic 
staining,  and  rapid  autolysis,  do  not  occur.  The  isolation  upon 
serum-free  media,  and  the  vigorous  growth  throughout  bouillon 
tubes,  are  important  points  of  differentiation  from  the  gonococcus. 
The  firm  dry  colonies  and  spontaneous  sedimentation  in  broth 
cultures  make  the  organism  resemble  the  Micrococcus  pharyngis 
siccus,  but  the  extreme  delicacy  of  growth  of  this  unclassified 
coccus  is  unlike  that  of  any  of  the  Gram-negative  micrococci  with 
which  I  am  familiar. 

Dextrose  is  the  only  sugar  fermented.  In  litmus  milk  there  is 
a  slight  change  in  color,  but  levulose  and  galactose  used  alone 
are  not  acidified.  Thus  the  fermentation  reactions  suggest  the 
gonococcus. 

An  immune  serum  was  produced  by  intravenous  injections  of 
killed  cocci  into  rabbits.  This  agglutinated  the  coccus  in  a  dilu- 
tion of  I  :  32  and  very  slightly  in  i  :  64.  This  serum  was  tested 
against  a  strain  of  meningococcus  with  entirely  negative  results. 
A  strain  of  gonococcus  was  agglutinated  in  i  :  32  dilution.  Por- 
tions of  serum  were  then  absorbed  with  the  homologous  coccus 
and  the  gonococcus.  Serum  absorbed  with  its  specific  coccus 
no  longer  agglutinated  the  gonococcus  while  after  absorption  with 
the  gonococcus,  it  still  agglutinated  the  specific  coccus  in  dilution 
of  1:16. 

The  coccus  was  not  agglutinated  by  the  patient's  serum,  nor 
by  a  commercial  antigonococcus  serum,  which  however  gave  neg- 
ative results  with  the  gonococcus  strain  tested  above,  nor  with  a 
meningococcus  immune  serum. 

This  coccus  is  highly  pathogenic  for  mice.  One  fifth  of  the 
48-hr.  growth  on  a  blood  agar  slant  killed  a  white  mouse  in  4 
hours.  The  coccus  was  regularly  recovered  from  the  heart's 
blood  of  ex])erimentally  injected  mice. 

Guinea-pigs  succumb  in  12  hours  to  large  doses  intraperito- 
neally;  chronic  infections  have  not  been  set  up.  using  smaller 
amounts  of  material  for  inoculation. 
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Similar  results  have  been  obtained  with  rabbits;  small  doses 
do  not  set  up  a  chronic  infection;  large  doses  intravenously  result 
in  death  in  60  to  y2  hours.  The  organism  has  not  been  regained 
from  the  blood  during  life  of  experimental  rabbits,  nor  from  the 
heart's  blood  at  autopsy,  and  it  seems  probable  that  death  in  guinea 
pigs  and  rabbits  is  due  to  the  liberation  of  a  toxin  from  the  bodies 
of  the  cocci. 

Attempts  have  been  made  to  obtain  a  soluble  toxin,  by  passing 
bouillon  cultures,  grown  from  periods  varying  from  48  hours  to 
10  days,  through  a  Berkefeld  filter.  The  filtrates  have  been  uni- 
formly non-toxic  for  white  mice  and  guinea-pigs. 

CONCLUSIONS 

Morphologically,  this  organism  seems  related  to  the  Gonococ- 
cus-Meningococcus  group.  Culturally,  it  does  not  conform  with 
any  organism  with  which  we  are  familiar,  although  here  too  there 
are  suggestive  points  of  resemblance  to  the  well-known  Gram- 
negative  diplococci.  Accurate  dififerentiation  on  the  basis  of 
serum  reactions  can  not  be  made  until  an  immune  serum  has  been 
developed  with  an  agglutination  titer  higher  than  i  :  64,  the  max- 
imum so  far  obtained.  Preparation  of  such  a  serum  has  been 
rendered  difficult  by  the  toxicity  of  the  coccus  for  rabbits. 


CASE  OF  SUB-LEUK.EMIC  LYMPHADENOSIS 

MORTIMER  WARREN,  M.D. 

{Vaiholoyical  Laboratory,  RooscirU  Hospital) 

1"he  title  gi\'en  to  this  case  report  is  used  more  in  a  descriptive 
than  in  a  diagnostic  sense  in  an  attempt  to  define  the  pathological 
conditions  found. 

In  order  to  arri\c  at  any  kind  of  a  diagnosis  it  is,  of  course, 
essential  to  know  as  much  as  ])ossiI)]c  of  the  clinical  history  and 
course  of  the  patient,  especially  since  the  objective  evidence  is 
limited  to  the  histological  appearance  of  one  lymph  node  and  to 
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the  blood  findings.     I  therefore  will  give  l^riefly  the  history  and 
status  of  the  patient. 

Clinical  History. — A  white  male  of  twenty-six  years,  born 
and  brought  up  in  the  British  \\'est  Indies. — a  railroad  clerk  by 
trade, — entered  The  Roosevelt  Hospital  on  June  5.  19 14,  service 
of  Dr.  Evan  AI.  Evans,  History  No.  D-6192.  His  chief  com-_ 
plaint  was  weakness,  gradually  increasing  for  the  past  fifteen 
months;  at  times  pallor  and  yellow  color  had  been  noted  by  his 
friends.  Eor  a  week  before  admission  he  had  some  evening 
fever  and  slight  sweats  with  chilly  sensations.  Past  history  is 
unimportant  aside  from  that  of  malaria  when  in  the  British 
^\'est  Indies,  with  frequent  dosage  of  quim'ne;  he  had,  h()we\'er, 
no  chills. 

Examination.- — A  young  man  of  116  pounds,  with  evident 
pallor  and  slight  icterus.  Moderate  enlargement  of  axillary, 
inguinal  and  epitrochlear  lymph  nodes.  Spleen  e^&gt.  is  palpable 
2;}4  inches  below  costal  margin.  Liver  edge  not  felt.  Heart  and 
lungs  negative.  No  sore  throat.  There  was  a  petechial  spot  in 
the  soft  palate  which  subsequently  disappeared. 

During  his  stay  in  the  hospital  from  June  5  to  July  3.  1914. 
examinations  of  urine  were  negative,  aside  from  the  presence  of 
bile  in  one  instance,  and  of  urobilin  in  another.  The  gastric  con- 
tents showed  lack  of  free  hydrochloric  acid  and  the  presence  of 
occult  blood.  F.Tces  were  negative  for  ova  and  parasites.  Tem- 
perature was  irregular  ranging  from  99"  to  102°.  but  towards  the 
end  of  his  stay  lessened  in  height.  A  blood  culture  was  negative. 
Wassermann  was  negative. 

On  June  10,  1914,  a  pectoral  lymph  node  was  excised,  section 
of  which  (B-7028)  I  wish  to  show  and  present  for  your  opinion 
and  diagnosis. 

The  blood  findings  were  interesting,  and  were.  I  believe, 
directly  related  to  the  changes  in  the  lymphatic  apparatus  as  wit- 
nessed by  the  histological  structure  of  the  excised  Ixmph  node. 
Haemoglobin,  54;  leucocytes,  18,000;  erythrocytes,  4,400.000. 
Polynucleus.  42.6  per  cent.  Lymphocytes,  12  ordinary  lympho- 
cytes; 19  stimulation  forms;  18.6  pale  cells.  Transitional,  i. 
Eosinophiles  5.3.     Mast  cell.  1.3. 
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DISCUSSION 


The  leucocyte  count  was  sub-leuk<Tmic,  being  10,000  to  20,000 
with  some  forty-odd  per  cent,  of  mononuclears  belonging  to  the 
lymphocytic  series,  with  a  constant  increased  per  cent,  of  eosino- 
philes. 

Anaemia  was  present  at  all  times,  more  marked  in  the  indi- 
vidual red  blood  cells  than  in  the  total  count :  of  chlorotic  type, 
with  considerable  pallor  and  variation  in  size,  shape  and  staining 
reaction  of  the  cells.  Occasional  normoblasts  were  seen.  Plate- 
lets in  smears  were  evidently  increased. 

At  first  we  tried  to  make  the  leucocyte  formula  fit  into  the 
myeloid  series  but  the  individual  mononuclears,  though  deeply 
basic  in  staining  reaction  of  the  protoplasm,  were  scanty  in  nu- 
cleoli and  were  non-granular.  They  gave  no  oxydase  reaction  and 
the  blood  was  practically  free  from  myelocytes  or  any  cells  which 
could  be  considered  transitional  forms  in  the  neutrophilic  group, 
though  transitionals  of  the  usual  variety  were  present  in  fair 
number.  The  lymphocytes  could  be  divided  into  three  groups : 
(i)  The  ordinary  small  cell  with  its  little  protoplasm.  (2)  Large 
pale  cells  with  azure  granules, — likewise  normal.  (3)  Abnormal 
deep,  basic  cells  of  the  type  of  "stimulation"  forms.  Smears  of 
the  gland  showed  all  the  types  of  cells  seen  in  the  blood  beside 
larger  endothelioid  cells. 

Examination  of  sections  led  to  a  variety  of  diagnoses.  I  was 
inclined  to  some  form  of  metaplasia  at  first, — later  to  the  diagnosis 
of  "  Hodgkin's,"  a  provisional  diagnosis  of  which  Dr.  ]\Iann  had 
already  made.  This  diagnosis  was  strengthened  l)y  the  result  of 
a  growth  from  a  portion  of  the  node  on  eg^  media,  which  proved 
to  be  Bacillus  Ilodgkiiiii.  Further  study  has.  however,  convinced 
both  Dr.  Mann  and  myself,  as  well  as  Dr.  Cunningham,  who  has 
recently  reviewed  all  our  cases  of  Hodgkin's  disease — some  twenty 
in  number — that  this  is  not  a  proper  diagnosis.  Here  I  might 
say  that  Dr.  Butterfield  examined  the  smears  of  blood  and  sections 
of  the  gland  and  did  not  consider  that  it  conformed  to  Dorothy 
Reed's  description  of  Hodgkin's  di.sease.  but  was  unwilling  to  com- 
pletely correlate  the  blood  and  tissue  findings.     A  section  of  the 
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gland,  a  smear  of  the  blood  and  a  plant  of  the  culture  were  sent 
to  Dr.  Bunting  in  Wisconsin,  who  reported  both  the  gland  and  or- 
ganism typical  of  Hodgkin's  disease.  He  regarded  the  blood  dif- 
ferential as  rather  higher  in  lymphocytes  than  usual,  except  in 
early  cases  of  the  disease. 

The  gland  itself  shows  a  varying  fibrosis  which  is  marked  only 
in  portions  and  is  somewhat  whirling  in  character.  The  follicles 
as  such  are  not  evident;  there  are,  however,  focal  collections  of 
large  mononuclears  showing  active  mitotic  division, — areas  which 
may  represent  the  germinal  centers  and  the  cells  of  which  may  be 
germinal  center  cells.  Similar  cells  are  also  scattered  throughout 
the  gland  in  the  interstitial  tissue,  and  are  likewise  seen  in  the 
capillaries  and  in  the  lymph  spaces.  These  cells  appear  to  me  to 
be  the  source  of  the  abnormal  cells,  the  lymphocytic  stimulation 
cells  of  the  blood.  There  are  larger  cells  with  well  marked 
nucleoli  occurring  singly  in  the  interstitial  tissue;  and  in  areas 
there  are  pale  staining,  endothelioid  phagocytic  cells,  but  there  are 
no  multinucleated  giant  cells,  or  giant  cells  with  lobed  nuclei. 
The  preponderating  cell  is  a  h-mphocyte  of  the  small  type.  Occa- 
sional mast  cells  and  scattered  eosinophiles  are  present.  I  think 
I  can  see  all  sorts  of  transition  stages  between  the  large,  actively 
dividing  cell  and  the  small  lymphocyte,  in  certain  examples  form- 
ing a  characteristic  plasma  cell. 

I  believe  this  is  a  case  of  leuk.'emia  of  atypical  form :  It  is 
evidently  not  acute — patient  was  heard  from  about  two  months 
ago  and  was  then  in  fair  condition — and  it  is  not  of  the  chronic 
type,  unless  in  an  early  stage.  A  count  made  one  week  after 
leaving  the  hospital  showed  55.000  leucocytes. 

One  can  readily  l)elieve  the  aUcTemia  to  be  secondary,  possibly 
in  pan  h.emolytic  in  character,  thus  accounting  for  the  icterus 
and  the  unjbilinuria.  though  there  were  no  definite  signs  of  active 
regeneration.  It  is.  of  course,  impossible  to  draw  any  conclusions 
as  to  the  state  of  the  l)onc  marrow. 

Discussion  : 

Dk.  Zinsskk:  I  wuuld  like  to  ask  Dr.  V.'arri-n's  views  on  tlu'  pos-ildi-  ri-l:i- 
tion  of  this  case  to  cases  in  which  H.  Ilodi/hiiiii  is  fonnd. 
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Dr.  Warrex  :  We  found  this  organism  in  a  mediastinal  sarcoma  and  in 
two  or  three  tubercular  lymph  nodes.  This  one  grew  in  pure  culture  in 
egg  media. 

Dr.  Coulter  :  I  have  cultivated  a  similar  organism  in  Hodgkin's  disease 
from  the  cervical  lymph  nodes,  and  in  another  case  similar  to  this  one  of  Dr. 
Warren's,  from  excised  lymph  nodes. 

Dr.  Taylor  :  Doctor  Pease  has  been  making  cultures  at  our  hospital  from 
various  cases  of  glandular  enlargement  and  has  isolated  by  means  of  shake- 
cultures  of  glucose-ascitic-agar  diphtheroid  bacilli.  These  have  been  found 
in  a  number  of  cases  of  typical  Hodgkin's  and  also  in  what  was  histologically 
lympho-sarcoma  and  a  case  which  at  autopsy  was  apparently  tuberculosis. 
The  possibility  of  a  combination  with  Hodgkin's  disease  in  this  case  could 
scarcely  be  eliminated,  but  it  seemed  to  us  that  the  whole  process  might  be 
explained  on  a  tubercular  basis. 

Dr.  Warren  :  We  have  had  frequent  contaminations  of  blood  cultures  of 
a  diphtheroid  organism.     Whether  it  is  related  to  B.  Hodgkinii  I  don't  know. 

Dr.  Garside  :  In  erysipelas  I  have  taken  the  skin  and  rubbed  it  on  the 
plate  and  got  a  pure  culture  of  streptococcus.  Dr.  Bunting  attempted  to 
reproduce  the  disease,  did  he  succeed? 

Dr.  Warren  :  He  produced  lymphatic  enlargement  and  necrosis,  but  I 
don't  think  it  is  the  same  as  in  human  beings. 

Dr.  Coulter:  Did  the  case  run  a  febrile  course? 

Dr.  Warren  :  99  to  102. 


ADENO-CARCINOMA  OF  UTERUS  WITH  ^lETAS- 
TASES  IN  BOTH  TUBES 

L.    W.    STRONG 

(JJ'flinaii's  Hospital) 

T  have  an  interesting  case  of  adeno-carcinoma  of  the  body  of 
the  ulerii.s  with  metastases  in  both  tubes.  So  far  as  I  am  aware 
there  is  no  case  in  the  Hterature  of  a  (l()ul)le  metastasis  in  the 
tuljes.  Tlierc  arc,  of  course,  cases  of  cervical  carcinoma  with 
general  metastasis,  and  there  are  cases  of  carcinoma  spreading  to 
the  tubes  by  direct  extension,  but  this  case  shows  no  connection 
between  the  original  tumor  and  the  metastases. 

The  |)oint  of  greatest  interest  in  the  case  is  the  method  of  oc- 
currence of  the  metastases,  whether  by  the  ])lood  or  lymph  stream 
or  by  creej)ing  up  of  the  cells  from  below,  or  possibly  by  a  mul- 
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ticentric  origin  of  the  tumor.  There  is  no  evidence  of  extension 
by  the  lymph  or  blood  stream  in  this  case,  nor  is  it  easy  to  imagine 
that  if  that  were  the  method  of  origin,  the  metastases  should  occur 
in  the  epithelium  of  the  tubal  mucosa  without  previous  involve- 
ment of  some  lymphatic  structure. 

The  slides  bring  out  two  points  bearing  on  this  question.  The 
first  is  that  there  is  a  general  infiammatory  reaction  in  the  entire 
genital  mucosa  which  suggests  the  possibility  that  a  chemical  or 
other  irritant  ma}-  have  caused  a  multicentric  development.  The 
second  point  is  that  the  lumina  of  the  fundal  glands  and  tubal 
mucosa  show  groups  of  very  large  desquamated  cells  which  look 
like  carcinoma  cells,  and  it  is  possible  that  these  represent  wan- 
dering cells  which  have  eml)e(lded  themsehes  higher  up  in  the 
tubal  mucosa.  The  cervical  glands  of  this  case  show  a  picture 
which  might  well  represent  appositional  growth,  since  there  are 
glands  one  half  of  which  present  perfectly  regular  epithelium, 
while  on  the  other  side  of  the  lumen  the  cells  have  every  appear- 
ance of  the  carcinoma  which  is  directly  adjacent  to  them.  This 
idea  of  appositional  transformation  has  been  generally  discarded 
for  the  unicentric  idea  of  carcinomatous  growth.  Schottlander 
still  holds  to  the  appositional  transformation.  I\i1)bert,  Borst 
and  (jthers  hold  to  the  unicentric  origin,  while  v.  Hansemann 
and  Lubarsch  think  that  both  methods  of  origin  are  possil^le. 

If  carcinoma  is  always  a  definite  entity  there  can  be  no  such 
thing  as  appositional  growth,  that  is,  a  transformation  of  cells  at 
the  border  into  carcinoma  cells;  but,  the  general  belief  is  that 
carcinoma  is  not  such  a  fixed  entity,  as  indicated  by  the  transitions 
between  carcinoma  and  benign  growths,  as  adenoma,  and  also  by 
the  transitions  between  carcinoma  and  the  so-called  precancerous 
changes,  so  often  seen  in  the  breast.  It  is  these  unexplained 
appearances  which  are  the  support  of  the  appositional  transforma- 
tion idea. 
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AN  INTRACUTANEOUS  METHOD  FOR  TESTING  THE 
VIRULENCE  OF  DIPHTHERIA  BACILLI 

ABRAHAM    ZINGHER,    M.D.,    AND   DAVID    SOLETSKY,    B.S. 

(Froiii  the  Research  Laboratory,  Department  of  Health,  New  York  City) 

The  testing  of  the  virulence  of  isolated  strains  of  diphtheria 
and  diphtheria-like  bacilli  is  important  for  a  number  of  reasons, 
the  following  being  probably  the  most  important : 

I.  It  has  been  found  that  4-8  per  cent,  of  individuals  in  local- 
ities where  diphtheria  is  endemic  are  carriers  of  bacilli  morpho- 
logically and  culturally  like  the  diphtheria  bacillus,  but  non-viru- 
lent in  30-50  per  cent,  of  the  cases.  At  the  Willard  Parker  Hos- 
pital, Wilcox  and  Taylor  found  that  4.5  per  cent,  of  the  cases 
admitted  to  the  scarlet  fever  wards  were  bacillus  carriers,  and  of 
the  isolated  organisms  only  one  half  were  virulent. 

2.  According  to  Neisser  individuals  who  become  persistent  car- 
riers after  an  attack  of  diphtheria  show  only  non-virulent  forms 
in  fully  20  per  cent,  of  cases.  Such  individuals  could  be  dis- 
charged from  c|uarantine  if  this  fact  were  established. 

Morphologically,  the  non-virulent  strains  cannot  be  separated 
from  the  virulent,  while  in  their  sugar  fermentation  reactions  the 
two  t3q:)es  are  in  a  majority  of  instances  similar.  Hence,  the  ani- 
mal test  must  be  employed  for  final  diagnosis  in  doubtful  cases. 
The  method  so  far  in  vogue  for  testing  the  virulence  of  diphtheria 
bacilli  has  been  to  isolate  the  strain,  grow  it  for  48  hours  in  ascitic 
broth  (i  part  ascitic  fluid  +  2  parts  veal  broth),  and  inject  i  c.c. 
of  the  broth  culture  subcutaneously  into  a  guinea-pig.  A  con- 
trol pig  is  injected  with  the  same  amount  of  the  broth  culture, 
and  also  a  small  cpiantity  of  antitoxin  (0.5  c.c.  of  a  100  or  200- 
unit  antitoxin,  which  cannot  be  used  for  other  purposes).  If 
the  strain  is  a  true  diphtheria  organism,  the  control  pig  will  live, 
while  the  test  pig  will  die  in  2-3  days,  and  the  autopsy  will 
show  the  typical  lesions  of  death  from  the  effects  of  diphtheria 
toxin;  that  is,  subcutaneous  redema  at  the  site  of  injection,  often 
extensive,  congested  and  hemorrhagic  adrenals,  fluid  in  the  pleural 
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cavities,  congestion  of  the  lungs  with  areas  of  partial  consoli- 
dation. 

This  method  is  reliable,  but  an  autopsy  should  be  performed 
in  all  cases,  in  order  to  exclude  death  from  other  causes. 

Recently  M.  Neisser  has  suggested  that  the  virulence  of  cul- 
tures be  tested  in  the  following  way:  One  loopful  of  a  24-hour 
Loeffler  slant  of  the  organism  is  suspended  in  i  cc,  10  c.c,  and 
100  c.c.  of  physiological  salt  solution,  and  o.i  c.c.  of  each  sus- 
pension is  injected  intracutaneously  on  the  abdominal  surface 
of  a  guinea-pig.  As  a  control  some  antitoxin  containing  8  units 
per  c.c.  is  added  to  an  equal  volume  of  the  heaviest  suspension, 
and  0.1  c.c.  of  the  mixture  is  injected  intracutaneously  in  the  same 
guinea-pig.  True  virulent  diphtheria  bacilli  will  cause  a  local  in- 
flammatory lesion,  with  superficial  necrosis,  in  48-72  hours,  the 
intensity  of  the  reaction  depending  upon  the  number  of  injected 
organisms  and  their  virulence.  The  skin  at  the  site  of  the  con- 
trol injection  should  remain  normal  in  appearance. 

This  method  is  analogous  to  that  of  Romer  for  the  determina- 
tion of  small  amounts  of  diphtheria  antitoxin  in  sera.  This  con- 
sists of  the  intracutaneous  injection  of  varying  mixtures  of  the 
unknown  antitoxic  serum  and  a  standard  toxin ;  a  slight  excess 
of  toxin  produces  a  local  necrosing  lesion,  while  a  neutral  or 
over-neutralized  mixture  shows  no  effect  on  the  tissues  at  the 
site  of  injection. 

The  method  recommended  by  Neisser  is  fairly  satisfactory, 
but,  following  his  directions,  we  ha\e  occasionally  noted  that  the 
direct  addition  of  antitoxin  to  the  bacteria  in  the  control  injection 
immunized  the  animals  sufficiently  to  afifect  the  test  lesions  to  a 
considerable  degree.  If  the  amount  of  antitoxin  added  is  dimin- 
ished to  avoid  this  general  immunization,  the  local  action  of  the 
bacteria  is  not  completely  inhibited,  and  lesions  are  found  in  l)oth 
test  and  control  areas. 

For  this  reason  the  following  modification  of  Meisser's  method 
which  has  been  found  to  be  both  reliable  and  economical  is  sug- 
gested. 

MctJwd. — Two  guinea-pigs  are  used  f<jr  the  testing  of  from 
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4  to  6  different  strains.  One  pig  serves  as  a  control  and  receives 
0.5  c.c.  of  antitoxin  (about  200  units  per  c.c.)  intracardially  at 
the  time  of  making  the  tests,  or  intraperitoneally  24  hours  before. 
The  intracardial  injection  is  the  better,  as  it  produces  a  complete 
inhibition  of  the  local  action  of  virulent  bacteria  in  the  control 
injections.  The  hair  on  the  abdominal  surface  of  each  pig  is  re- 
moved, either  by  the  application  of  a  paste  made  of  barium  hydro- 
sulphide,  or  preferably  by  simply  pulling  the  hair  out.  This  can 
be  easily  done,  with  less  pain  probably  than  is  associated  with  the 
prolonged  irritation  following  at  times  the  application  of  the  depil- 
atory. 

For  the  bacterial  emulsion,  a  fresh  24  hour  growth  from  an 
ordinary  Loeffler  slant  is  suspended  in  25  to  30  c.c.  of  normal 
saline.  It  is  important  that  the  growth  be  not  more  than  24 
hours  old,  since  many  of  the  bacteria  die  if  the  culture  is  kept  for 
48  hours  or  longer  in  the  thermostat.  Ice-box  preservation  of 
grown  cultures  also  kills  many  of  the  organisms.  Loeffler  slants 
are  used  similar  to  those  furnished  by  the  New  York  City  De- 
partment of  Health  for  the  purpose  of  diphtheria  diagnosis.  They 
should  have  a  fairly  uniform  surface  size  and  be  sealed  with  par- 
affin to  prevent  drying  of  the  medium.  It  is  also  important  that 
the  medium  be  not  too  acid,  since  excess  of  acid  is  apt  to  inhibit 
growth  to  a  considerable  degree. 

Suspensions  of  the  cultures  to  be  tested  are  prepared  in  the 
above  way,  and  o.i  c.c.  of  each  is  injected  intracutaneously  into 
l)()th  pigs.  For  the  i)urposes  of  injection  the  al^dominal  surface 
is  dix'ided  into  4  to  6  areas,  depending  upon  the  size  of  the  guinea- 
pig,  and  the  injections  are  made  as  far  apart  as  possible  in  order 
to  avoid  a  fusion  of  the  lesions.  Four  strains  can  be  tested  out 
on  a  medium-sized  guinea-pig,  and  six  on  a  larger  one,  without 
the  danger  of  overlapping.  A  .5  c.c.  or  i  c.c.  Record  syringe 
with  a  very  fine  sleel  (P)urr()ughs  Wellcome  &  Co.  No.  3)  or 
platinum  iridium  needle  (  lUirroughs  Wellcome  Co.  No.  22)  is 
suitable  for  the  injection.  If  llie  injections  have  been  made 
proj)erly  a  circumscribed  elewilion  appears,  which  ])crsists  for  i  to 
2  minutes. 
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The  results  of  the  tests  are  noted  in  24  to  48  hours.  \'irulent 
strains  produce  a  definite  local  inliammatory  lesion,  which  shows 
a  superficial  necrosis  in  48-72  hours.  In  the  control  pig  the  skin 
remains  normal,  when  the  injections  are  accurately  carried  out, 
With  non-virulent  strains,  no  lesion  will  be  found  in  either  con- 
trol or  test  animal. 

In  this  way,  four  cultures  can  be  tested  on  tw^o  animals,  as 
compared  w'ith  eight  animals  necessary  in  the  older  way.  By 
the  use  of  large  pigs,  on  whom  six  tests  can  be  made,  10  out  of 
12  pigs  can  be  saved,  an  advantage  which  is  considerable  when 
a  large  number  of  strains  are  to  be  tested. 

We  have  tested  by  this  method  20  non-\irulent  and  40  virulent 
strains  of  diphtheria  bacilli,  and  the  results  obtained  corresponded 
exactly  with  those  obtained  with  the  subcutaneous  test  for  viru- 
lence. 

A  little  practise  is  required  for  the  proper  performance  of  the 
injection ;  but  with  good  technique,  fresh  Loeffler  slants,  and  a 
proper  24-hour  surface  grow^th,  the  results  will  be  found  to  cor- 
respond exactly  with  those  obtained  in  the  usual  and  less  eco- 
nomical way  for  determining  the  \irulence  of  di])htheria  and  dipli- 
theria-like  organisms. 

We  wish  to  thank  Dr.  Wul  H.  Park,  Director  of  the  Research 
Laboratory,  for  many  helpful  suggestions  in  carrying  on  the  w^ork. 

Discussion: 

Dr.  Hopkixs:  I  would  like  to  ask  if  necrosis  could  be  produced  by  any 
other  organism  of  this  group,  and  were  tests  made  to  determine  the  specific 
action  of  the  organism  by  using  antitoxin  as  control. 

Dr.  Zin'gher:  The  local  action  of  the  diphtheria  bacillus  and  of  its  toxin 
is  very  characteristic,  and  no  lesions  were  produced  when  the  Bac.  Xerosis 
or  Hoffmaiini  and  about  twenty  non-virulent  strains  of  diphtheria-like  bacilli 
were  tested  by  the  intracutaneous  test  on  the  pig.  The  action  of  antitoxin 
injected  intracardially  into  the  control  animal  was  found  absolutely  specific 
in  counteracting  the  action  of  the  virulent  diphtheria  bacilli. 

Dr.  Lambkkt:  When  the  animals  die,  are  the  lesions  in  the  adrenals  abso- 
lutely characteristic;  can  they  be  mistaken  for  anything  else? 

Dr.  Zinghkr:  The  congested  and  hemorrhagic  adrenals  in  the  presence 
of  the  other  typical  lesions  are  considered  characteristic  of  the  action  of  the 
soluI)le  toxin  of  the  diphtheria  bacillus. 

Dr.  Warkk.n  :  What  do  you  do  with  the  guinea-pigs  afterwards? 
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Dr.  Zixgher  :  We  keep  them  for  one  or  two  months  and  then  use  them 
for  complement. 

Dr.  Johxsox  :  Was  there  any  fluid  around  the  pericardium? 

Dr.  Zixgher:  In  the  test  animals,  the  total  amount  of  bacteria  injected 
represents  as  a  rule,  a  sublethal  dose.  We  have  found  occasionally  in  the 
regular  test  of  virulence  a  small  amount  of  fluid  in  the  pericardium. 

Dr.  Johxsox  :  Did  aou  test  the  blood  and  pleural  fluid  to  find  the 
organism? 

Dr.  Zixgher  :  We  have  found  bacilli  once  or  twice  in  several  examina- 
tions of  the  heart's  blood  post-mortem.  According  to  Wright  5  per  cent,  of 
the  animals  show  the  presence  of  bacilli  in  the  heart's  blood.  The  pleural 
fluid  was  not  tested. 

Dr.  Zixsser:  I  am, surprised  at  the  large  number  of  non-virulent  strains. 
I  ran  through  eighty  and  found  onh"  a  few  non-virulent.  They  all  fer- 
mented like  true  diphtheria.  Is  the  absence  of  virulence  in  carriers  only  tem- 
porary, has  this  been  tested,  and  can  these  strains  be  brought  to  virulence? 

Dr.  Zixgher  :  Among  scarlet  fever  patients  admitted  during  the  past 
year  to  the  Willard  Parker  Hospital,  Wilcox  and  Taylor  found  that  about 
one  half  of  carriers  showed  non-virulent  organisms.  In  those  who  became 
carriers  in  the  wards  after  admission  fully  95  per  cent,  of  the  strains  were 
found  virulent.  The  absence  of  virulence  in  the  organisms  in  the  carriers 
harboring  non-virulent  bacilli  is  probably  permanent.  Roux  and  Yersin  are 
of  the  opinion  that  both  types  are  present  in  cases  of  diphtheria,  the  prepon- 
derance of  each  strain,  however,  varying  with  the  severity  of  the  disease; 
but  that  during  convalescence  all  virulent  strains  undergo  a  definite  diminu- 
tion in  virulence.  Graham-Smith,  Loefiler,  and  Park  and  Williams  beheve 
that  the  individual  virulence  or  non-virulence  is  permanent  with  the  strain. 
Dr.  Williams  following  the  methods  advocated  by  several  who  claim  the}' 
made  this  transformation  failed  to  obtain  the  change.  We  are  attempting  at 
present  to  change  a  non-virulent  into  a  virulent  strain,  according  to  the 
method  suggested  by  Thiele  and  Embleton  for  the  Bac.  Hoffmani.  They 
claim  to  have  changed  such  a  strain  to  a  virulent  diphtheria  bacillus. 
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Dr.  Hans  Zinsser,  President 
AGGLUTINATION  OF  TREPONEMA  PALLIDUM 

HANS    ZINSSER,    M.I)..    AXI)    J.    G.     HOPKINS,    M.l). 

W'e  wisli  to  report  .some  recent  experiments  which  demon- 
strate (leiinitely  the  presence  of  immune  IxxHes  in  animals  immu- 
nized with  cultures  of  trcponema  pallidum.  The  earliest  attempts 
to  demonstrate  antibodies  in  syphilis  were  in  general  unsuccessful. 
Failure  to  obtain  immune  reactions  was  due  doubtless  in  a  large 
part  to  the  fact  that  the  earlier  workers  did  not  ha\e  cultures  of 
the  organisms  to  work  with  and  that  the  suspensions  of  organisms 
obtained  from  syphilitic  lesions  were  too  poor  in  treponemata  to 
make  success  possible. 

Noguchi  in  1912  obtained  positive  complement  fixation  reac- 
tions in  the  sera  of  patients  with  advanced  sxphilis  but  not  in  those 
of  inoculated  rabbits,  when  he  used  as  antigen  a(|ueous  extracts  of 
syphilis  cultures  or  extracts  obtained  from  rabbit  lesions.      I\(j1- 
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mer,  Williams,  and  Laughl^augh  soon  afterward  reported  similar 
results,  using  extracts  of  concentrated  cultures.  Positive  results 
were  given  by  a  considerable  number  of  sera  from  cases  of 
human  syphilis,  Init  much  stronger  reactions  with  the  sera  of 
rabbits  treated  with  treponema  cultures. 

In  the  course  of  our  work  with  the  treponema  we  ha\e  im- 
munized a  number  of  rabbits  with  suspensions  of  the  organism 
obtained  by  centrifuging  fluid  cultures,  and  in  this  way  have  ob- 
tained suspensions  containing  enormous  numbers  of  treponemata. 
The  suspensions  before  injection  were  killed  by  heating  one  half 
hour  at  56"  C.  In  testing  the  sera  of  these  immunized  animals 
against  similar  unheated  treponema  suspensicMis  we  have  observed 
powerful  agglutination,  which  was  observable  both  macroscopic- 
ally  and  under  the  dark  field,  one  of  our  rabbits  giving  very 
marked  agglutination  in  a  dilution  of  i  :  2000.  We  have  ob- 
served the  agglutination,  both  when  using  a  suspension  of  our 
own  Strain  "  A "  against  which  the  animals  were  immunized, 
and  also  with  a  suspension  of  N-i,  a  strain  isolated  by  Dr. 
Noguchi.  The  sera  of  some  normal  rabliits  also  showed  power 
to  agglutinate  the  treponema  pallidum,  but  we  have  not  so  far 
(jbtained  this  reaction  in  a  dilution  greater  than  i  :  20. 


EXPERIMENT    I.       (MACROSCOPIC) 

.Suspension  Strain  "  A." 

Scrum  Ral)l)it  "609"  (intravenously  treated  with  five  injections  of  "A" 
suspension  ranging  from  i  c.c.  to  5  c.c. ). 

Each  tube  contained  0.5  c.c.  of  serum  dilution  and  0.25  c.c.  of  suspension. 
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W'e  have  not  yet  proceeded  far  enough  with  our  experiments 
to  determine  whether  these  reactions  can  be  obtained  with  the  sera 
of  syphihtic  patients  or  with  those  of  rabbits  showing  syphiHtic 
lesions. 

We  submit  the  preceding  protocol  as  an  example  of  the  macro- 
scopic tests  made  with  the  sera  of  immunized  and  of  normal 
animals. 


A  CASE  OF  MULTIPLE  MYELO^LA 


W.    G.    MACCALLUM,    M.D. 

Clinical  History. — B.  C,  a  woman  aged  53,  was  admitted  to  the  Pres- 
byterian Hospital  December  5,  191 5,  complaining  of  stiffness  of  neck  and 
shoulders.  This  appeared  gradually  during  the  past  three  months  but  was 
not  associated  with  any  pain.  On  admission  neck  was  held  very  stiffly, 
apparently  entirely  on  account  of  spinal  rigidity,  as  the  miuscles  were  not 
tense.  There  was  a  deep  groove  in  the  ribs  running  parallel  with  the  sternum 
just  outside  the  costo-sternal  junction.  The  ribs  were  easily  moved  or  bent 
and  on  very  slight  pressure  gave  the  impression  of  being  crushed.  Thoracic 
and  abdominal  organs  showed  nothing  alinormal.  The  spine  was  held  rigid 
throughout.  Both  femora  and  tibiae  sliowed  outward  and  forward  bowing. 
No  tenderness  anywhere. 

Blood  count,  c.vainiiiation. — 

Leucocytes     9,000 

Pobmorphonuclears     54  per  cent. 

Lymphocytes     41  per  cent. 

Haemoglobin    80  per  cent. 

On  December  18  she  developed  signs  of  pneumonia  and  died  five  days 
later.  The  urine  showed  a  moderate  amount  of  albumen  with  liyaline  casts 
but  no  Bence  Jones  protein. 

X-ray  photographs  showed  atrophy  of  the  cervical  vertebrae  with  destruc- 
tion and  collapse  of  the  third,  fourth  and  fifth.  Areas  of  rarefication  were 
thus  demonstrated  in  many  of  the  other  Ijones  including  especially  the  ribs 
and  long  bones. 

At  the  aiitopsx  there  was  found  a  widespread  conllucnt  lol> 
ular  pneumonia.  The  alterations  of  cs[)ecial  interest  concerned 
the  bones. 

The  riljs  were  rarefied  and  softened  to  such  a  degree  that  in 
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most  places  they  could  be  crushed  easily  between  the  fingers. 
They  were  especially  thinned  and  greatly  depressed  on  each  side 
of  the  sternum  and  in  these  broad  grooves  nearly  every  one 
showed  several  fractures,  often  marked  out  by  the  growths  of 
callus  tissue. 

The  eleventh  dorsal  vertebra  had  collapsed  to  a  certain  degree, 
so  that  there  was  a  slight  angular  deformity  at  that  point.  Three 
of  the  cervical  vertebral  centra  had  collapsed  in  the  same  way, 
bending  the  neck  forward  into  a  position  in  which  it  had  become 
somewhat  rigid. 

One  humerus  was  cut  open  and  its  cortex  proved  to  be  not 
more  than  i  mm.  in  thickness,  while  the  large  narrow  cavity  was 
devoid  of  any  cancellous  lamelte  and  filled  with  a  mottled  grayish 
red  opaque  marrow. 

If  we  may  judge  from  the  X-ray  photographs  the  same  rare- 
fication  had  occurred  in  the  other  humerus  and  in  the  bones  of 
both  forearms,  as  well  as  the  femora  tihlx  and  fibulre.  No  frac- 
tures had  occurred  in  those  bones  and  there  was  no  sign  of  a 
tumor  growth  at  any  place.  Many  diagnoses  were  ventured  to 
explain  the  rarefication  of  the  bones  and  the  many  fractures  but 
even  at  the  autopsy  the  mere  cellular  character  of  the  marrow 
exposed  in  the  humerus  did  not  suggest  a  tumor  formation.  The 
cut  surfaces  of  the  vertebrae  were  perfectly  homogeneous  and 
except  for  a  slight  opacity,  not  different  from  normal  bones. 

MICROSCOPIC    FINDINGS 

Smears  from  the  marrow  stained  by  Giemsa  and  Hastings' 
methods  showed  a  remarkal)le  uniformity  of  cells.  Nearly  all 
were  rounded  or  o\al  cells  of  moderate  size  with  rather  deeply 
stained  nucleus  and  practically  no  granules  in  the  blue  stained 
cytoplasms.  There  was  found  a  pale  halo  around  the  nucleus. 
Occasional  suggestions  of  basophilic  granulations  in  small  luim- 
bers  were  found. 

Sections  reveal  a  marrow  com])()se(l  in  places  of  the  normal 
cells  in  tlicir  usual  arrangement,  but  nearl)'  everywhere  there  were 
found  c()m[)act  masses  of  cells  of  one  type  pushing  aside  the  nor- 
mal marrow  and  extending  everywhere   into   contact  with   the 
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bone.  Many  fragments  of  cancellous  lamellae  were  found  iso- 
lated in  such  masses.  This  tissue  which  was  composed  of  cells 
corresponding  with  those  found  to  be  predominant  in  smears  did 
not  as  a  rule  inpinge  directly  upon  the  bone  \mt  seemed  always 
separated  from  it  by  a  thin  line  of  cells  flattened  almost  like 
endothelial  cells,  which  may  have  been  osteoblasts.  Nevertheless 
the  effect  in  causing  the  destruction  and  wasting  of  the  bone  was 
extraordinary. 

The  cells  which  make  up  this  tumor  tissue  were  not  like  the 
myeloblasts  described  as  forming  the  tissue  in  a  case  with  numer- 
ous myelomatous  tumors  published  in  the  Journal  of  Experimental 
Medicine  some  years  ago  (V^ol.  6)  but  resembled  more  closely 
plasma  cells,  \\diether  they  correspond  exactly  with  plasma  cells 
it  is  difficult  to  say,  but  after  observing  recently  two  cases  in  the 
laboratories  of  Dr.  Norris  and  Dr.  ^^'arren.  in  which  the  whole 
character  of  the  growth  was  very  similar  to  this  except  in  that 
definite  tumors  were  found,  it  seems  that  two  distinct  types  of 
myeloma  nuist  be  recognized.  Of  these  one  is  composed  of  mye- 
loblasts, the  other  of  cells  practically  identical  with  plasma  cells. 
The  explanation  of  the  absence  of  albumoses  in  the  urine  is  not 
clear  but  there  ha\e  been  recorded  se\-eral  other  cases  in  which  the 
urine  was  free  from  these  bodies. 


AORTIC  ANEURYSM  PERFORATING  SUPERIOR 
VENA  CAVA 

W.    G.    MACCAI.LUM,    M.D. 

Clinical  History. — H.  G.,  woman,  age  3i,  was  admitted  to  hospital  fifteen 
times  between  Januar}-,  1913,  and  her  last  admission,  in  the  summer  of  1914. 

She  had  led  a  dissipated  life  with  much  abuse  of  alcohol  and  tobacco  and 
very  possibly  had  had  syphilis.  She  entered  the  hospital  comi)laiiiinp  of 
shortness  of  breath  and  swelling  of  heart,  face  and  neck.  Ten  days  before 
admission  in  January,  1913,  patient  felt  tliat  her  face  was  swollen  ;  the  same 
nigiit  she  woke  up  witli  a  choking  sensation  accompanie<l  by  pain.  The  neck 
was  much  swollen  and  the  face  bloated. 

The  physical  examination  siiowed  oedema  of  the  upper  part  of  the  ciicst 
and  great  dilatation  of   the  capillaries   in   that  region.     A   traclual   tni;   was 
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felt.  There  were  diastolic  and  systolic  murmurs  over  the  heart  and  a  definite 
Corrigan  pulse.  The  veins  in  the  epigastric  and  hypochondriac  regions  were 
dilated  and  tortuous.     Eye  grounds  normal. 

During  the  next  month  the  cyanosis  and  subcutaneous  oedema  in  the 
upper  part  of  the  chest  increased.  There  was  a  good  deal  of  cough  with 
rust}'  sputum. 

In  February  of  1914  these  conditions  had  become  accentuated,  marked 
dyspnoea  and  continuous  murmur  heard  over  the  back  as  low  as  the  fifth 
dorsal  vertebra.     There  was  a  large  accumulation  of  fluid  in  the  right  chest. 

In  May  the  superficial  veins  over  the  upper  part  of  the  chest  were  very 
prominent.     Wassermann  reaction  positive. 

June  16,  1914,  admitted  for  the  last  time  with  still  more  exaggerated 
symptoms  of  the  same  character. 

Death  occurred  on  August  26. 

At  the  autopsy  the  left  lung  was  found  to  be  a  good  deal  com- 
pressed and  to  lie  against  the  vertebral  column.  The  heart  was 
removed,  together  with  the  large  vessels  and  the  lungs  and  upon 
dissection  it  shows  the  following: 

The  heart  itself  is  large,  its  walls  somewhat  thickened;  the 
pulmonary  artery  is  pushed  forward  by  a  saccular  enlargement  of 
the  aorta  beneath.  This  sac  measures  5  to  6  cm.  in  diameter  in 
each  direction,  so  that  the  pulmonary  artery  is  not  really  much 
compressed.  The  superior  vena  cava  is  delicate  until  it  reaches 
the  region  of  the  auricle,  where  it  becomes  thickened  and  some- 
what rigid  and  is  adherent  to  the  aortic  dilatation.  The  thoracic 
portion  of  the  aorta  shows  no  dilatation  or  intimal  change  up  to 
the  end  of  the  ascending  arch.  The  large  vessels  of  the  arch  pass 
off  normally.     They,  like  the  aorta,  are  delicate  and  elastic. 

On  opening  the  heart  and  cutting  through  the  aortic  ring  and 
the  dilated  aorta  it  is  found  that  the  left  auricle  is  normal;  the 
left  x'entricle  dilated;  mitral  vahes  normal;  its  trabecuke  and 
papillary  muscles  flattened.  Just  l)eneath  the  aortic  valves  there 
are  linear  rough  elevations  which  look  like  a  l)eginning"  reaction 
to  acjrtic  insufficiency.  Tiie  aortic  \-al\es  themsebes  are  fairly 
com])etent  l)y  the  water  test ;  their  edges,  however,  are  thickened 
and  roll  into  a  cord,  so  that  insufficiency  must  have  been  possible, 
with  dilatation,  and  ])robal)ly  existed  all  the  time.  ;\ortic  orifice 
measures  7  cm.  in  circumference.  The  tricuspid  and  pulmonary 
vah'cs   are   normal.      Uight    \cntricle    is    rather    large;    its    walls 
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measure  7  mm.  in  thickness;  left  ventricular  wall  measures  19 
mm.  in  thickness.  Coronary  orifices  are  normal.  Just  above  the 
coronory  orifice  there  is  a  sudden  dilatation  of  the  aorta  which 
ends  as  suddenly  with  the  precipitous  edge  at  the  upper  end  of  the 
ascending  part  of  the  arch.  It  is  nowhere  roughened  or  covered 
by  thrombi,  but  the  inner  surface  is  very  irregular  and  there  are 
numerous  small  sacculations  as  if  new  small  aneurysms  started 
out  from  the  wall  of  the  old  one.  One  of  these,  about  12  mm.  in 
diameter,  arises  from  the  lower  posterior  part  of  the  main  aneu- 
rysmal sac  and  extends  over  toward  the  superior  vena  cava  and 
presses  against  it ;  indeed,  it  practically  pierces  a  way  through  the 
middle  of  the  vein  and  divides  it  into  two  channels,  fusing  with 
the  further  wall  of  the  vein,  so  that  it  looks  like  a  bridge  across 
the  cavity  of  the  vena  cava,  when  it  is  exposed  by  opening  that 
vessel.  The  blood  was  forced  to  pass  on  each  side  of  this  bridge 
and  the  two  channels  must  have  been  still  further  narrowed  by  the 
thickening  of  the  vein  wall  at  this  le\'el.  They  now  measure 
about  10-15  mm.  in  diameter.  Under  such  circumstances  there 
was  no  connection  between  the  aortic  lumen  and  that  of  the  vein, 
since  the  aneurysmal  saccule  merely  pushes  its  way  through  the 
middle  of  the  vein  to  the  opposite  side;  nevertheless  it  undoubt- 
edly caused  a  good  deal  of  obstruction  to  the  return  of  lilood  from 
the  head. 

But  the  aneurysmal  sac  is  found  to  have  Inirst  laterally  as  it 
passed  across  the  \ein,  and  a  prol)e  from  the  main  aneurysm  into 
the  saccule  emerges  into  the  vein  through  a  hole  which  proves  to 
be  in  the  wall  of  the  bridge  turned  uppermost.  This  aperture  is 
surrounded  by  a  throml)us  on  the  venous  side  and  it  was  obviously 
through  this  that  the  blood  rushed. 

One  receives  the  impression  that  this  actual  perforation  may 
have  taken  place  rather  recently  but  the  symptoms  which  it  could 
ha\e  produced,  such  as  murmurs  and  cyanosis,  were  alread)'  pres- 
ent to  such  a  degree  on  account  of  obstruction  of  the  vein  and 
the  valvular  murmurs  that  it  is  surprising  that  the  diagnosis  could 
have  l)een  reached  so  accuratelv  as  it  was. 
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PROGNOSIS  IN  PELLAGRA 

A  Preliminary  Note 

J.   F.   SILER,   M.D.,   P.   E.  GARRISON,   M.D.,  AND  W.   J.   MACNEAL,   M.D. 

(From   the   Robert  M.    Thompson   PcUagra   Commission    of  the  New   York 
Fost-Graduate  Medical  School  and  Hospital) 

This  is  a  preliminary  report  based  upon  the  records  of  1,162 
cases  of  pellagra,  all  the  cases  which  have  been  ascertained  to 
have  existed  in  Spartanburg  County,  South  Carolina,  up  to  Octo- 
ber 15,  1914.  We  shall  consider  the  prognosis  first  in  regard  to 
death  rate  in  first  year  of  the  disease,  or  the  year  of  initial  attack, 
second  in  respect  to  liability  of  the  survivors  to  have  a  recurrent 
attack  in  subsequent  years  or  to  escape  further  attacks,  and  third, 
the  death  rate  in  recurrent  attacks.  In  each  instance  we  shall 
incjuire  into  the  influence  of  race,  sex  and  age  upon  the  prognosis. 

The  gross  death  rate  in  the  year  of  initial  attack  is  shown  in 

Table  I. 

TABLE  I 

Death  Rate  in  Initial  Attack  of  Fellayra 


Year 

Recorded  Initial 
Attacks 

Recorded  Deaths  in 
Year  of  Initial  Attack 

Indicated  Death  Rate, 
Per  Cent. 

Before  1908 
1908 

56 
20 

13 
2 

23.2 
lO.O 

1909 
I9I0 

57 
141 

15 
29 

26.3 
20.6 

1911 
I9I2 

229 
208 

32 
27 

14.0 
13.0 

I9I3 
I9I4 

242 
209 

37 
30 

15.3 
14.4 

Total 

1,162 

185 

iS-9 

The  indicated  death  rate  for  the  last  four  years  is  undoubtedly 
more  accurate  than  for  the  earlier  years,  and  we  may  say  that  in 
Spartanburg  Count}-  al)out  14  ])er  cent,  of  pellagrins  die  in  the 
year  of  the  onset  of  the  disease. 

Of  the  total  1,162  patients,  no  less  than  ()//,  or  about  84  per 
cent.,  sur\i\'e(l  the  }ear  of  the  initial  attack  of  i)ellagra,  so  far  as 
these  records  go.  ()f  these  there  were  179  cases  originating  in 
1914,   for  whom  tlie  record  of  the  first  year  is  incomplete,  and 
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there  were  loi  patients  who  passed  from  observation.  There 
remain,  therefore,  697  pellagrins  concerning  whose  subsequent 
histories  we  have  some  recorded  data.  In  the  aggregate,  the 
records  of  these  697  patients  show  1,037  instances  of  recurrence 
in  subsequent  years  and  591  instances  of  freedom  from  recur- 
rence, indicating  roughly  that  those  who  survive  one  attack  of 
pellagra  have  about  one  chance  in  three  of  escaping  an  attack  of 
the  disease  in  the  following  year.  All  cases  are  here  considered 
together.  Some  have  been  followed  for  ten  years,  others  for 
only  one  year;  some  have  recurred  every  year,  others  have  never 
shown  any  recurrence ;  others  have  passed  one  or  two  years  in 
good  health  and  have  then  suffered  recurrent  atacks,  while  others, 
again,  have  had  one  or  more  recurrences  with  subsequent  free- 
dom from  the  disease. 

Recovery  from  pellagra  is  very  difficult  to  recognize  with  cer- 
tainty. Of  the  711  recorded  cases  which  originated  previous  to 
1913,  there  are  91  instances  of  pellagra  in  the  initial  year  with 
subsequent  freedom  from  recognizable  exidence  of  the  disease  for 
at  least  two  years.  These  cases  may,  with  some  reservation,  be 
designated  as  instances  of  recovery  after  the  initial  attack.  The 
indicated  rate  for  recovery  after  one  attack  is,  therefore,  12.8 
per  cent.  This  indication  must  be  taken  with  some  reserve,  how- 
ever, because  there  were  recorded  13  patients  who  again  suffered 
an  attack  of  pellagra  after  an  interval  of  two  years  without  recog- 
nizable evidence  of  the  disease. 

'I'he  gross  death  rate  in  the  year  of  recurrent  attack  is  shown 

in  Table  Ii: 

TABLE  II 

Death  Rate  in  Recurrent  Attack  of  Pellagra 


Year 

Recorded   Recurrent 

Recorded  Deaths  in 

Indic.'ttc'd  IV-ath  R;iic. 

Attacks 

Year  of  Recurrence 

I'er  Cent. 

Before  1908 

80 

7 

8.8 

1908 

22 

2 

9.1 

1909 

34 

s 

14.7 

1910 

58 

7 

12. 1 

1911 

140 

29 

20.7 

1912 

226 

32 

14.2 

1913 

233 

29 

12.4 

1914 

244 

19 

7.8 

Total 

1.037 

130 

12.5 
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The  death  rate  in  recurrent  attack  is  apparently  somewhat 
less,  but,  on  the  whole,  not  significantly  ditTerent  from  the  death 
rate  in  the  initial  attack. 

The  correlation  between  race  and  prognosis  in  pellagra  is  indi- 
cated in  Table  HI. 

TABLE  III 

Relation  of  Race  to  Prognosis  in  Pellagra 

White  Race        Negro  Race 

Recorded  initial  attacks   i.oio  152 

Recorded  deatiis  in  initial  attack   121  64 

Indicated  death  rate,   per  cent 12.0  42.1 

Recorded   recurrent  attacks    970  69 

Recorded  deaths  in  recurrent  attack   107  23 

Indicated  death  rate,  per  cent ii.o  33.3 

Recorded  cases  incident  before  1913   630  81 

Recoveries    (after  one  attack)    84  7 

Indicated  recovery  rate,  per  cent 13.3  8.6 

Recorded  cases  incident  before  191 2  450  53 

Recurrence  for  three  consecutive  j'ears   210  19 

Frequency  of  chronic  pellagra,  per  cent 46.7  35.8 

Those  cases  talmlated  as  recoveries  were  free  from  evidence 
of  the  disease  for  two  years  subsequent  to  the  year  of  onset. 

It  would  appear  that  the  negro  race  in  Spartanburg  County 
has  suffered  much  more  severely  from  the  acute  type  of  pellagra, 
showing  a  much  higher  death  rate,  although  as  we  have  shown  in 
previous  papers,  the  negro  race,  as  compared  with  the  white  race, 
is  very  much  less  frecjuently  attacked  by  the  disease  in  this  county. 

The  correlation  between  sex  and  prognosis  in  pellagra  is  indi- 
cated in  Table  IV. 

It  would  a])pcar  that  the  attack  of  pellagra  is  somewhat  more 
decisixe  in  males  than  in  females,  as  the  former  show  a  higher 
death  rate  in  ])<)th  initial  and  recurrent  attacks  and  also  a  higher 
recovery  rate  after  the  initial  attack.  Chronic  recurrent  pellagra, 
on  the  other  hand,  is  relatively  more  common  in  females. 
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TABLE  IV 
Relation  of  Sex  to  Prognosis  in  Pellagra 

Females 

Recorded  initial  attacks^    8i6 

Recorded  deaths  in  initial  attack    123 

Indicated  death  rate,  per  cent 15.1 


Males 

345 
62 
18.0 


Recorded  recnrrent  attacks    757  282 

Recorded  deaths  in  recurrent  attack   84  46 

Indicated  death  rate,  per  cent i i.i  16.3 

Recorded  cases  incident  before  1913    501  209 

Recoveries  after  one  attack   59  32 

Indicated  recover}'  rate,  per  cent 11.8  15.3 

Recorded  cases  incident  before  191 2   365  137 

Recurrence  for  three  consecutive  years    175  54 

Indicated  frequency  of  chronic  pellagra,  per  cent.  . .  47.9  39.4 


The  correlation  between  age  and  prognosis  in  pellagra  is  indi- 
cated in  Table  Y. 

TABLE  V 
Relation  of  .Ige  to  Prognosis  in  Pellagra 


Age 


Recorded  initial  attacks' 207 

Recorded  deaths  in  initial  attack 6 

Indicated  death  rate,  per  cent 2.9 

Recorded  recurrent  attacks-   105 

Recorded  deaths  in  recurrent  attack 4 

Indicated  death  rate,  per  cent 3.8 

Recorded  cases  incident  before  19 13 97 

Recoveries  after  one  attack 31 

Indicated  recovery  rate,  per  cent 32.0 

Recorded  cases  incident  before  1912 49 

Recurrence  for  3  consocutive  years 23 

Relative  frequency  of   chronic  pellagra,   per 

cent I  46.9  I 


12-20 

20-40 

40-60 

86 

I5-I 

533 
69 
12.9 

250 
60 
24.0 

1 

51 
6 
11.8 

557 
60 
10.8 

229    i 
43     1 
18.8: 

61 
12 
19.7 

327 
34 
10.4 

171 

13 
7.6 

44 
20 

239 
124 

130 
49 

45-5 

51-9 

37-7 

67 
27 
40.3 

91 

15 
16.5 

42 
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38-7 


The  comparatively  good  prognosis  in  children  is  clearly  evi- 
dent in  the  table. 

'  One  child  has  been  omitted  here  because  sex  was  not  recorded. 

'  N'ineteen  cases  omitted  because  a^e  was  not  recorded. 

-  Four  instances  of  recurrences  omitted  because  age  was  not  recorded. 
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Perhaps  a  few  words  should  be  said  about  insanity  in  pel- 
lagra. This  topic  has  recently  been  discussed  by  Singer,^  work- 
ing in  collaboration  with  us.  He  found  mental  disturbance  in 
about  40  per  cent,  of  cases  of  pellagra,  chiefly  symptomatic  de- 
pressions and  delirious  states  due  to  the  intoxication  of  the  dis- 
ease, most  commonly  observed  in  men  aged  21  to  40  and  women 
aged  41  to  60.  Such  mental  disturbance  indicates  a  severe  attack 
of  the  disease,  Init  it  clears  up  completely  if  the  patient  survives. 
Pellagra  is  much  more  common  in  individuals  of  faulty  nervous 
organization,  but  chronic  insanity  or  chronic  nervous  disease,  due 
strictly  to  the  pellagrous  intoxication,  if  it  occurs  at  all.  is  very 
uncommon. 


AMCEBAS  IN  THE  MOUTHS  OF  SCHOOL  CHILDREN 

ANNA    WESSELS    WILLIAMS,    ANNA    L    VON    SHOLLY.    AND 

CAROLINE    ROSENBERG 

{From  the  Bureau  of  Laboratories,  Nczv  York  City  Health  Department) 

Since  the  announcement  last  summer  Ijy  Smith  and  Barrett 
that  an  am(el)a  genus,  called  Endannvha  first  l)y  Joseph  Leidy  in 
1879,  is  probably  the  cause  of  pyorrhoea  alveolaris,  and  that  an 
amcelMcide.  emetin.  will  cure  the  disease,  interest  has  been  stirred 
anew  in  the  etiology  and  treatment  of  septic  mouth  conditions. 

Among  others,  the  Bureau  of  Laboratories  of  the  New  York 
City  Health  Department  has  begun  a  study  of  focal  mouth  in- 
fections helped  by  the  interest  and  financial  aid  of  Dr.  Merritt, 
and  this  short  ])aper  is  a  first  report  of  one  phase  of  our  study. 

Soon  after  our  observations  were  1)cgun,  we  found  that  all 
cases  presented  to  us  by  the  several  dentists  who  are  collal)orating 
with  us,  alread}'  had  pus  pockets  formed  in  the  teeth  alveoli — 
that  is.  they  were  well-established  cases — and  when  we  began 
to  in(|uire  for  beginning  cases,  we  learned  that  the  diagnosis  of 
p^'orrlKca  alveolaris  is  made  by  most  dentists — as  is  the  diagnosis 
"  traclioma  "  bv  most  ophthalmologists — after  the  disease  has 
made  decided  progress,  so  we  decided  lo  hunt  for  beginnings  in 
school  children. 

1  Archives  of  InlcTiial  Mfdiciiic,   1915,  XV.  121. 
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The  school  in  which  we  had  done  most  of  our  intensive  tra- 
choma work  was  chosen  for  starting  our  examinations.  So  far, 
about  475  children  between  the  ages  of  9  and  16  years  have  had  a 
preliminary  examination  and,  from  150  representative  ones, 
stained  smears  have  been  made  and  exaniined  for  amccbas. 

The  475  children  have  been  divided  roughly  into  those  having 
healthy-looking  gums  and  those  ha\ing  receding  or  spongy  and 
bleeding  gums.  The  healthy-looking  gums  were  further  divided 
into  those  with  one  or  more  decayed  teeth,  and  those  with  appar- 
ently sound  teeth.  Needless  to  say,  we  found  \ery  few  of  the 
latter,  that  is,  of  those  with  apparently  healthy  gums  and  sound 
teeth — about  i  in  8.  About  one  half  showed  unhealthy  gums. 
The  exact  figures  will  be  given  later. 

Results  of  Smear  Examination  of  130  Cases. — From  most 
cases  two  smears  were  taken.  The  smears  were  made  as  follows  : 
In  the  bad  cases,  the  teeth  and  gums  were  cleaned  with  a  cotton 
swab  dipped  in  50  per  cent,  alcohol ;  then  with  the  flat  end  of  a 
hardwood  sterile  toothpick,  material  was  scraped  from  the  margin 
of  the  gums  and  stroked  lightly  over  a  clean  glass  slide  making 
3  or  4  streaks.  The  slide  was  then  fixed  while  still  moist  by 
drop[)ing  methyl  alcohol  on  it.  and  it  was  ready  to  send  to  the 
laborat(jry.  This  was  called  the  superficial  smear.  A  second 
toothpick  was  used  to  get  material  from  beneath  the  margin  of 
the  gums,  from  which  another  smear  was  made  and  fixed.  This 
was  called  the  deep  smear.  In  the  cases  with  clean  teeth  and 
tight  healthy-looking  gums,  the  first  smear  was  made  before 
cleaning  with  alcohol.  All  of  the.se  smears  were  stained  with 
Giemsa's  stain  by  A.  G.  Mann  of  our  lal)orator)-,  and  were  exam- 
ined by  us  for  auKebas.  In  regard  to  the  identification  of  amcc- 
bas by  stained  films,  I  would  say  that  they  are  more  certainly  and 
easily  identified  by  this  method  than  by  warm  living  preparations, 
though,  of  course,  both  methods  .should  be  used  in  studying  all  of 
the  characteristics  of  these  microorganisms. 

Stained  by  Giemsa,  the  delicately  Imt  definitely  reticulated 
cytoplasm  of  the  am(L'l)a  stains  a  clear  blue,  wliile  the  small  nuck-us 
shows  rounded  or  irregular  masses  of  rod  granules  and  threads, 
with  often  a  central   vacuole-like  bodv.     This  nucleus   without 
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doubt  corresponds  to  that  most  frequently  described  for  Ento- 
iiia'ba  histolytica,  but  since  we  know  that  amoebas  are  notoriously 
variable  in  their  entire  morphology,  according  to  their  stage  of 
development  and  to  the  conditions  of  growth,  no  definite  opinion 
should  be  expressed  as  to  the  species  of  the  forms  found  in  these 
mouths  until  much  further  study  has  been  made.  The  amoebas 
usually  contain  masses  of  undigested  materials.  They  seem  to 
take  up  very  readily  leucocytes,  red  blood  cells,  and  many  kinds 
of  bacteria.  I  have  placed  a  smear  under  the  microscope  from 
one  of  these  cases. 

Number  and  Percentage  of  Anurbas  Found  in  Each  Group  of  Children 

I.     Healthy   gums    <  -Zr-t    i   ^^3°  P^"^  cent,  positive 

Decayed  feeth    ! ! !  1 ! !  1 1 ! !  1 ! ! !  {  -  "  }  =  50  per  cent,  positive 

III.  Tartar  and  f  +  37  \  ^  g  ,ent.  positive 
Kecedmg  gums                               L  —  lo  1  ^ 

IV.  Spongy  and  f  +  6i   1  ,  .  •. • 
Tj,      , •                                               ^           .    ^  =  94  per  cent,  positive 
Bleeding  gums                               I  —   4  )        ^^  ^                 ^ 

+,  positive ;  — ,  negative. 

Of  course,  we  can  say  nothing  definite  yet  as  to  the  signifi- 
cance of  the  amcebas  in  these  mouths.  Finding  them  so  often  in 
apparently  healthy  mouths  and  in  such  young  children  does  not 
agree  with  the  statements  of  Bass  and  Johns  and  of  Barrett,  that 
they  are  not  found  in  healthy  mouths.  They  base  their  state- 
ments on  the  fact  that  they  were  not  able  to  demonstrate  amoebas 
in  healthy  adult  mouths.  The  demonstration  by  Le  Wald  before 
this  society  in  1907  of  amoe1)as  in  the  mouths  of  healthy  individ- 
uals, cannot  be  discussed  in  this  connection  since  the  condition 
of  the  mouths  and  the  ages  of  those  examined  were  not  stated. 
Moreover,  we  have  so  far  made  only  one  examination.  Fur- 
ther in\'estigation  may  show  a  larger  percentage  of  amoebas  con- 
stantly in  the  healthy  mouths  and  a  smaller  ])ercentage  constantly 
in  the  unhealthy  ones. 

But  these  results  as  they  stand  are  very  striking,  especially 
when  we  must  add  that  most  of  the  cases  of  spongy  and  bleeding 
irums  show  more  auKcbas  in  the  lllms  than  the  other  cases.      Tf 
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we  could  only  rule  out  other  microorganisms  the  evidence  for  the 
pathogenic  action  of  the  amcebas  would  be  strong. 

W'e  have,  however,  a  marked  opportunity  to  test  the  prophy- 
lactic effect  of  ipecac  or  its  emetin  alkaloid. 

We  propose  to  divide  the  cases  showing  amcebas  into  groups, 
one  to  be  watched  without  treatment  and  others  to  l>e  treated  in 
different  ways.  We  shall  ha\-e  a  tooth  wash  made  up  containing 
a  dilution  of  one  of  these  drugs,  and  have  the  cleaning  of  the  teeth 
done  morning  and  afternoon  in  the  school  clinic  under  the  super- 
vision of  the  school  nurse.  We  hope  by  combining  these  practical 
investigations  with  the  laboratory  studies  that  we  may  be  able  to 
help  demonstrate  the  relationship  of  these  amrebas  to  septic  mouth 
infections. 

Discussio)i  : 

Dr.  Merritt  :  I  had  not  the  slightest  idea  of  being  asked  to  speak  on 
this  subject.  I  have  for  a  long  time  been  interested  in  the  question  of  the 
etiology  of  pyorrhoea.  We  had  very  positive  statements  made  in  Philadelphia 
last  July  regarding  the  relation  of  amceba;  to  the  disease  which  has  puzzled 
many  practitioners.  W'e  thought  we  would  get  the  research  laboratorj'  to  find 
out  how  much  truth  there  was  in  the  matter.  Bass  and  Johns  have  made 
such  positive  statements  that  it  is  important  to  know  whether  thej'  are  true 
or  not.     The  indiscriminate  use  of  emetin,  too,  ought  to  be  checked. 

I  do  not  think  that  the  etiology  of  pj'orrlicea  depends  on  endamoebs.  The 
numbers  of  amoebae  found.  I  do  not  think,  bear  any  relation  to  the  advance 
of  pyorrhoea.  The  most  advanced  cases  I  have  seen  had  the  least  and  the 
most  simple  one,  most.  The  more  liealthy  mouths  as  a  rule  seem  to  have 
amoebse.  The  fact  that  so  many  are  found  in  the  mouths  of  children  is 
perhaps  the  best  evidence  that  they  have  little  to  do  with  the  etiologj^  of 
pyorrhoea.  Pj'orrhoea  is  certainly  not  a  children's  disease.  I  have  seen  re- 
ports of  cases  in  children,  but  personally  have  never  seen  the  disease  in  a 
person  under  i8  years.  Amoebae  are  found  not  onh-  in  mouths  not  kept  very 
clean,  but  also  in  mouths  carefully  kept. 

Dr.  Le  Walo:  Some  years  ago  I  found  amoeba;  in  the  mouth  of  a  dentist 
extremely  careful  of  his  teeth.  This  discovery  was  made  in  the  examination 
of  the  mouths  of  a  large  number  of  cases  in  the  Philippines.  The  natives 
showed  amoebae  in  75  per  cent. ;  Americans,  71  per  cent.  In  negative  cases  a 
re])eated  examination  often  resulted  in  positive  findings.  Thus  I  concluded 
that  amoebic  were  present  in  all  mouths.  Some  of  these  peoi)le  had  carious 
teeth  but  not  all.  I  concluded  that  amcebae  were  constant  inhabitants  of  the 
mouth.     I  have  seen  no  reason  to  change  that  opinion. 

Dr.  Zinsser:  In  examining  pyorrhoea  cases  we  have  found  a  great  many 
spirochactes  where  the  pus  was  taken  from  the  gums.  I  think  that  is  because 
of  the  presence  of  necrotic  tissue,  as  in  Vincent's  angina. 
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Dr.  Williams:  I  should  like  to  emphasize  the  question  of  the  beginnings 
of  the  disease.  Dr.  Merritt  says  the  earliest  case  he  knows  was  i8  years. 
These  children  were  from  9  to  16  j-ears.  Sixty-five  of  them  had  spongy, 
bleeding  gums,  slightly  receding,  with  a  great  accumulation  of  leucocytes. 
The  question  is,  are  some  of  these  beginning  cases  of  pj'orrhoea  alveolaris  ? 

Dr.  Merritt:  While  there  is  usualh'  a  mild  gingivitis  in  pyorrhoea,  the 
disease  affects  essentially  the  alveolar  bone.  I,  therefore,  do  not  regard  Dr. 
Williams'  cases  as  true  pyorrhoea.  I  think  with  proper  care  of  the  teeth 
pyorrhoea  would  never  develop.  One  may  have  considerable  loss  of  bone 
from  the  abrasive  action  of  the  tooth  brush  with  no  disease,  or  pyorrhoea 
with  considerable  loss  of  bone  in  addition  to  the  gingival  condition  which 
accompanies  it. 

Dr.  Krumwiede:  I  believe  Dr.  Williams  found  in  these  children  as  well 
as  in  pyorrhoea  cases  in  adults  enormous  numbers  of  spirochaetes  with  the 
amceba. 

Dr.  Williams:  Yes,  in  practically  all  mouths  of  these  children  except 
the  most  clean  there  were  large  numbers  of  spirochsetes  as  well  as  many 
other  varieties  of  microorganisms. 


A  BRILLIANT   GREEN   AGAR   FOR  THE  ISOLATION 
OF  TYPHOID   BACILLI   FROM   F^CES 

CHARLES    KRUMWIEDE,    JR.,     M.D. 

{From  the  Division  of  Laboratories,  Department  of  Health,  Nezv  York,  A\  Y.) 

During  the  last  year  we  have  accumulated  a  great  deal  of  data 
concerning  the  action  of  brilliant  green  on  the  growth  of  members 
of  the  typhoid-paratyphoid-colon  group,  when  the  dye  is  used  in 
fluid  and  solid  media.  We  hope  to  report  the  data  shortly.  At 
this  time,  I  shall  only  describe  a  new  plating  medium  for  the  iso- 
lation of  the  typhoid  bacillus  from  stools. 

The  basis  for  the  medium  is  an  agar  consisting  of  water, 
1,000  c.c,  Lie])ig's  extract  of  beef,  3  grams,  peptone,  10  grams, 
salt,  5  grauLs,  and  agar  15  grams.  .\s  this  agar  is  used  also  as 
the  basis  for  Kendall's  modification  of  the  Endo  medium,  we  have 
found  it  most  cf)n\enient  to  have  the  reaction  made  slightly  alka- 
line to  litmus,  and  to  keep  the  medium  in  bottles  of  100  c.c. 
amounts.  'l"o  too  c.c.  of  the  melted  agar  is  added  i  c.c.  of  the 
yXndrade  indicator  (consisting  of  100  c.c.  of  a  0.5  per  cent,  watery 
solution  of  acid  fuchsin  decolorized  1)\-  the  addition  of  16  c.c.  of 
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normal  soda  solution).  The  indicator  keeps  well  and  is  not 
affected  by  light.  Normal  acid  is  then  added  till  the  agar  is  dis- 
tinctl}'  red.  The  correct  point  is  reached  when  the  hot  agar  is 
red  but  the  color  disappears  on  cooling".  Ha^■ing  determined  the 
correct  amount  for  one  bottle,  this  is  noted  and  a  similar  correc- 
tion made  for  the  bottles  of  this  batch  of  agar  as  used.  This 
method  has  the  achantage  over  setting  the  reaction  of  the  agar  in 
bulk  in  that  variations  are  possible,  should  they  seem  necessary. 

One  per  cent,  of  lactose  and  o.i  per  cent,  of  glucose  are  then 
added,  using  sterile  25  per  cent,  solutions  of  the  sugars.  After 
mixing,  the  brilliant  green  is  added.  We  are  now  using  two  con- 
centrations of  the  dye.  To  one  1)ottle  is  added  0.2  c.c.  of  a  o. i  per 
cent,  solution,  gixing  a  final  dilution  of  i  :  500,000,  and  to  another 
is  added  0.3  c.c.  giving  a  dilution  of  i  :  330,000.  Each  l)ottle  is 
sufficient  for  six  plates,  as  the  layer  of  agar  must  not  be  too  thin. 
The  plates  are  left  uncovered  until  the  agar  is  hard,  and  then  cov- 
ered with  porous  tops.  The  medium  is  inoculated  by  surface 
streaking. 

On  this  medium,  the  typhoid  colony  is  very  characteristic. 
With  the  light  passing  obliquely  through  the  plate,  the}'  have  a 
peculiar  snow-flake  appearance.  Using  a  hand-lens  with  arti- 
ficial light,  they  have  the  texture  of  a  coarse  wool  fabric. 

The  brilliant  green  inhibits  the  growth  of  many  of  the  Ijac- 
teria  in  the  feces,  and  in  this  way  gives  a  relative  enrichment  of  the 
typhoid  l)acilli,  if  present.  The  degree  of  inhibition  of  the  fecal 
types  depends  on  the  flora  and  varies  widely. 

Two  dilutions  of  the  (l}-e  are  used  to  obtain  the  maximum 
inhibition  of  the  fecal  flora  and  still  insure  good  growth  of  the 
typhoid  bacilli,  which  vary  somewhat  in  their  reaction  to  the  dye. 
Endo  plates  should  be  planted  as  well,  .\lthough  we  have  never 
failed  to  isolate  typhoid  bacilli  from  the  green  dye  agar  when 
the}'  were  present  on  the  I'.ndo  mediuuL  a  much  greater  experience 
is  necessary  before  we  can  be  sure  that  some  strains  of  typhoid 
may  not  be  exceptionally  sensitive  to  the  dye  and  therefore  fail 
to  grow.  .\n\-  change  in  the  constiluents  of  the  medium  may 
upset  the  balance,  and  re(|uire  a  readjustment  of  the  amount  of 
necessary  dve. 
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Testing  the  medium  by  adding  traces  of  carrier  stools  to 
normal  stools,  we  obtained  the  following  results.  Of  130  such 
mixtures,  71  gave  negative  results  on  Endo.  Of  these.  48,  or  67 
per  cent.,  were  positive  on  the  green  dye  agar  containing  i  :  500,- 
000  of  the  dye.  In  another  series  of  28  stools,  both  strengths 
of  dye  were  used.  Of  these  stools,  18  were  negative  and  10 
positive  on  Endo;  9  were  negative  and  19  positive  on  dye  agar 
containing  0.2  c.c.  and  3  were  negative  and  25  positive  on  dye 
agar  containing  0.3  c.c.  One  gave  negative  results  with  dye  agar 
containing  0.3  c.c.  due  to  almost  complete  inhibition  of  growth, 
but  was  positive  on  dye  agar  containing  0.2  c.c.  Nine  stools  ob- 
tained for  diagnosis  during  a  localized  epidemic  gave  similar  re- 
sults. All  were  negative  on  Endo,  4  were  positive  on  the  dye  agar 
containing  0.2  c.c.  and  5  on  the  dye  agar  containing  0.3  c.c. 

Discussion : 

Dr.  Zinsser  :  In  the  preparation  of  typhoid  media  one  difficulty  we  have 
found  is  the  uniformit}"  of  production  of  media.  In  the  green  media  is  there 
any  difficult}"  in  getting  uniform  preparations?     Is  the  d^-e  constant? 

Dr.  Krumwiede:  We  have  used  the  preparation  of  one  manufacturer. 
Brilliant  green,  extra  crystals.  Xo.  366,  Bayer.  It  is  more  uniform  than  the 
malachite  green. 

Dr.  Zinsser:  How  is  the  media  titrated? 

Dr.  Krumwiede  :  We  have  made  the  medium  alkaline  to  litmus.  The 
Andrade  indicator  gives  a  red  color  in  hot  media  and  is  colorless  when  cold, 
when  the  correct  point  is  reached ;  as  a  rule.  5  normal  Hel.  is  required  to 
bring  it  to  that  point  when  originalh-  alkaline  to  litmus. 
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TliE  ETIOLOGY  OF  TYPHUS   1<:XANTH1:MATICUS^ 

I.     BACTERIOLOGICAL  STUDIES 

II.VRKY    PI.OTZ,    M.D. 

Abstracf- 

Tn  a  i)reliininary  coniniunication  published  in  the  Journal  of 
the  American  Medical  Association,  May  16,  1914.  I  cle.scril)e(l  an 
ori^anism  which  I  considered  to  l)e  the  etiological  agent  in  typhus 
exanthematicus.  The  organism,  a  bacillus,  was  recovered  from 
the  blood  of  five  cases  of  European  epidemic  typhus  fever  and  of 
six  cases  of  the  mild  endemic  form  of  the  disease  known  in  the 

1  From  the  Pathological  Lahoratory.  Mount  Sinai  Hospital.  New  York. 
For  the  financial  support  of  these  investigations,  we  arc  indchtcd  to  two  con- 
trihutors  who  desire  to  remain  anonj-mous. 

=  A  complete  report  will  be  puhlishcd  shortly  in  The  Journal  of  Infeetious 
Diseases. 
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United  States  as  Brill's  disease.^  Since  that  time  I  have  had  the 
opportunity  of  studying  a  much  larger  series  of  cases  with  the 
same  cultural  methods,  and  the  results,  together  with  the  serolog- 
ical and  experimental  studies,  have  confirmed  the  opinion  then 
expressed.  At  the  present  time,  we  shall  give  only  those  data 
which  bear  upon  the  cjuestion  of  etiology,  leaving  other  phases  of 
the  work  for  future  reports. 

The  findings  of  previous  investigators  will  not  be  discussed  be- 
cause none  corresponds  to  the  organism  which  I  have  found. 

The  differentiation  of  the  mild  endemic  form  of  typhus  fever 
seen  in  New  York  from  other  fevers,  especially  short  term 
typhoids,  is  due  to  the  clinical  insight  of  Dr.  Nathan  E.  Brill.  Its 
similarity  to  typhus  fever  was  later  noted  by  Louria  and  G.  A. 
Friedman.  Following  this  came  the  striking  cross  immunity 
experiments  of  Anderson  and  Goldberger.  which  demonstrated 
that  the  disease  descril)ed  by  Brill  was  most  likely  a  mild  form 
of  typhus  fever. 

My  studies  were  begun  with  the  endemic  form  of  the  disease, 
using  the  viewpoints  that  had  been  estalilished  regarding  typhus 
fever. 

It  had  l)een  demonstrated  l)y  early  experiments  that  the  virus 
exists  in  the  circulating  l)lo()d  during  the  febrile  period  of  the 
disease.  It  was  also  evident  from  previous  studies  that  the 
virus  was  not  filterable.  Ricketts  and  Wilder  searched  the  blood 
microscopically  and  saw  a  1)acillus  which  they  described.  There  is 
no  evidence  that  tlie  ])acillus  seen  ])y  them  is  the  same  as  that  which 
forms  the  jjasis  of  this  report.  Fried  and  Sophian  could  find  no 
organisms  in  smears  of  blood  made  from  five  cases  of  endemic 
typhus  fever. 

It  was  surmised  that  because  typhus  fever  had  been  proved  to 
l)c  an  insect-borne  disease,  a  protozoan  origin  would  needs  be 
found.  l)ut  Ricketts  and  Wilder,  in  refutation,  pointed  out  that 
the  r)rganism  could  ])c  1)aclerial. 

^  As  these  studies  j^ivc  tlie  (Icfinitc  proof  that  the  cases  of  European 
typhus  fever  and  the  cases  of  "  Brill's  disease  "  are  due  to  the  same  organism, 
we  shall  designate  the  European  cases,  epidemic  typlnis  fever,  and  the  New 
^'ork  cases,  endemic  typhus  fever. 
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Aerobic  cultures  of  the  l)loo(l  had  been  made  by  a  number  of 
ol)servers,  but  as  these  had  all  been  negative,  I  decided  to  use 
anaerobic  methods. 

Up  to  the  i^resent  time,  eleven  cases  of  Euro[)ean  epidemic 
typhus  fever  and  forty  cases  of  the  local  endemic  form  of  the  dis- 
ease ha\e  been  studied.  I  am  indeljted  to  Dr.  Joseph  J.  O'Connell, 
Health  Officer  of  the  port  of  New  York,  for  the  privilege  of  study- 
ing the  epidemic  typhus  cases  and  to  the  attending  physicians  of 
]Mount  Sinai  Hospital  for  studying  thirty-six  of  the  forty  en- 
demic cases. 

This  work,  as  well  as  the  investigations  \vhich  form  the  basis 
of  the  subsequent  papers,  was  carried  out  under  the  direction  and 
with  the  helpful  assistance  of  Dr.  E.  Libman.  It  was  the  energy 
and  stimulus  which  he  supplied  to  the  w^ork  which  hel|)ed  us  to 
carry  it  to  a  successful  conclusion. 

We  wish  also  to  thank  Dr.  F.  S.  ^landlebaum,  pathologist  of 
the  hospital,  for  many  courtesies  and  for  placing  all  the  facilities 
of  the  laboratory  at  our  disposal. 

METHODS    OF    CULTURE 

*  Aerobic  Met  hods. — Fifteen  cubic  centimeters  of  blood  are 
withdrawn  and  inoculated  into  flasks  of  plain  bouillon  and  glucose 
bouillon  and  tubes  of  agar  and  glucose  agar,  plates  being  made 
from  the  latter. 

Because  of  the  report  made  by  Rabinowitch  that  he  had  ob- 
tained positive  blood  cultures  in  cases  of  typhus  fever  by  the  use 
of  an  aerobic  method,  his  medium  was  tested.  The  results  were 
negative  in  all  the  cases  tested  although  some  of  these  ca.ses  gave 
l)ositive  results  with  the  anaerobic  method. 

Anaerobic  MelJwds. — The  iirst  successful  results  were  ob- 
tained in  two  cases  of  endemic,  and  (jne  case  of  epidemic  typhus 
fever  by  the  use  of  the  ascitic  fluid-kidney  tissue  medium,  layered 
with  liquid  petrolatum,  as  advocated  by  Dr.  Noguchi  for  the  culti- 
vation of  spirochetae.  I  am  indel)ted  to  Dr.  Noguchi  for  a  dem- 
onstration of  his  methods.  The  method  introduced  by  Liborius- 
Veillon  proved  to  lie  more  satisfactory. — niodilied  in  that  scrum- 
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gliicose-agar.   originally   suggested   by   Libman   as   an   optiniuni 
medium,  was  used  instead  of  glucose  agar.^ 

Serum  Employed. — The  sterility  of  the  fluid  must  be  ascer- 
tained before  use,  by  thorough  aerobic  and  anaerobic  methods, 
such  as  will  be  described  in  the  full  publication.  Studies  must  also 
be  made  to  exclude  hemoglobinophilic  organisms. 

DEVELOPMENT  OF  THE  ORGANISM  OBTAINED  :  SUBINOCULATIONS 

Colonies  of  the  organism  appear  in  the  tubes  in  from  three 
to  sixteen  days.  Negative  tubes  were  observed  twenty-one  days. 
On  development,  the  colonies  are  removed  and  inoculated  on 
slants  of  one  half  per  cent,  glucose-serum-agar,  the  latter  tubes 
then  being  inserted  in  Buchner  tubes. 

The  colonies  usually  appear  in  the  lower  two  or  three  centi- 
meters of  the  tube,  occasionally  also  higher,  but  never  within  three 
centimeters  from  the  top  of  the  medium.  The  colony  first  appears 
as  a  small  opaque  spot.  As  it  grows  larger  a  brownish  area  of 
precipitation^  develops  in  the  medium  about  it.  By  direct  sunlight 
or  incandescent  electric  light  (frosted  bulb)  the  colony  itself  ap- 
pears round  and  opaque,  varying  in  size  from  one  to  six  milli- 
meters in  diameter  (including  the  area  of  precipitation),  the  size 
of  the  colony  depending  on  its  stage  of  development.  On  cross 
section  it  is  Y-shaped,  brownish  in  appearance,  and  soft  in  consis- 
tency.    The  arms  of  the  Y  are  fusiform. 

MORPHOLOGY 

The  organism  is  a  small  pleomorphic  Gram-positive  bacillus, 
which  is  non-motile,  non-encapsulated  and  not  acid  fast.  Its 
length  varies  from  0.9  to  1.93  micra,  its  breadth  l>eing  from  one 
fifth  to  three  fifths  the  length.  Most  of  the  organisms  are 
straight,  occasional  ones  are  slightly  curved.  Coccoid  forms  also 
occur.      The  ends   are   rounded   or  slightly   pointed.      In   smears 

^  Tlie  details  of  tlio  nu'tliod  will  be  described  in  tbe  full  i)ul)lication. 

2  This  phenomenon,  which  is  due  to  acid  production,  was  first  described 
by  Libman  in  1901,  when  he  advised  the  use  of  media  containing  carbohydrates 
and  sera  (non-coagulated)   for  the  growtli  of  poorly  growing  organisms. 
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from  solid  media,  the  organisms  lie  end  to  end,  side  to  side  or  at 
angles  to  one  another,  there  being  no  definite  arrangement.  De- 
generation and  involution  forms  appear  early.  The  organism 
produces  no  spores.  Polar  bodies  are  occasionally  demonstrable 
either  at  one  end  of  the  bacillus  or  both. 

CULTURAL  CHARACTERISTICS 

Besides  the  usual  studies  of  cultures  grown  in  Buchner  tubes 
or  in  Novy  jars,  inoculations  were  made  in  a  variety  of  media 
in  long  test  tubes.  A  saline  emulsion  of  the  organism  was  inoc- 
ulated in  the  following  media  : 

Agar, 

Yi  per  cent,  glucose  agar, 

2  per  cent,  glucose  agar, 

Sugar-free  bouillon, 

2  per  cent,  glucose  bouillon. 
These  media  were  used  alone;  layered  with  liquid  petrolatum, 
with  the  addition  of  kidney  tissue;  with  ascitic  fluid;  with  ascitic 
fluid  and  kidney  tissue ;  and  with  ascitic  fluid  and  kidney  tissue 
layered  with  liquid  petrolatum. 

There  was  no  growth  in  the  agar  or  sugar-free  bouillon  after 
twenty  days  observation.  Growth  was  present  in  one  half  per 
cent,  glucose-agar  with  ascitic  fluid  and  kidney  tissue,  Ijut  was 
better  in  two  per  cent,  glucose-agar.  There  is  a  minute  flocculent 
growth  at  the  Ijottom  of  the  glucose-l)ouillon  tube  after  eight 
days. 

In  Buchner  tubes,  after  three  days,  on  glucose-serum-agar 
there  is  a  creamy  white  growth  wliich  does  not  spread  and  which 
in  older  cultures  may  become  light  l^rown  in  color.  There  is  mod- 
erate precipitation  which  increases  after  three  days  and  increases 
on  subculture. 

On  potato,  after  four  days  there  is  a  practically  invisible 
whitish  growth  demonstrable  by  scraping  the  medium.  On  gel- 
atin, fifteen  per  cent.,  there  is  no  growth  even  in  the  thermostat. 
On  litnuis  milk,  there  is  a  slight  amount  of  acidity  after  eighteen 
davs.     On  Loefller  medium,  there  is  verv  slight  growth. 
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The  organism  from  both  the  epidemic  and  endemic  cases  was 
found  to  produce  acid  and  precipitation  in  glucose,  maltose,  galac- 
tose and  inulin  and  not  in  raffinose,  mannite,  arabinose,  saccha- 
rose, dextrin  and  lactose.  The  thermal  death  point  was  found  to 
be  55"  C.  for  ten  minutes.  The  organism  was  found  to  be 
non-iilterable. 

On  plates,  colonies  could  be  developed  only  in  glucose-serum- 
agar,  appearing  after  seven  days.  Surface  colonies  were  ob- 
tained only  once.  The  deep  colonies  varied  in  size  from  pinpoint 
to  one  millimeter.  They  were  round,  oval  or  triangular,  the  last 
type  predominating.  Microscopically,  the  colonies  were  triangular 
or  acorn-shaped,  sharply  circumscril^ed  with  irregular  contour. 

Aerobic  Studies. — The  organism  is  an  obligatory  anaerobe. 
It  was  at  first  thought  that  slight  growth  had  occurred  aerobically, 
after  anaerobic  cultivation.  The  strains  were  inoculated  on  a 
variety  of  aerobic  media,  with  negative  results. 

GENERAL  RESULTS  OF  THE  BLOOD  CULTURE  STUDIES 

Blood  cultures  were  taken  in  seven  cases  of  epidemic  typhus 
fever  during  the  febrile  stage  and  the  bacillus  isolated  in  each.^ 
From  an  eighth  case  blood  was  inoculated  intraperitoneally  into 
two  guinea-pigs  which  developed  the  typical  febrile  reaction  and 
from  the  blood  of  which  at  the  height  of  the  reaction  the  organ- 
ism was  obtained. 

Blood  cultures  were  taken  in  thirty- four  endemic  cases  up  to 
the  time  n(  crisis.  Eighteen  of  these,  or  fifty-three  per  cent., 
yielded  the  l^acillus. 

Blood  cultures  were  taken  after  the  crisis  in  six  of  the  cases 
of  epidemic  typhus  fever  and  all  proved  negative.  In  three  of 
these  the  organisms  had  been  recovered  during  the  fel^rile  period 
of  the  disease.  Nine  of  the  endemic  cases  were  cultured  after 
the  crisis  and  the  l)acillus  was  found  in  one  of  them  twelve,  and 
in  the  other,  thirty-six  hours  after  the  crisis. 

With  the  identical  technic  used  for  isolating  the  bacillus  in 
ty])]uis  fever,  anaerol)ic  bkjod  cultures  were  taken  on  one  hundred 

1  In  tlic  full  paper  these  facts  will  Ije  elucidated  hy  tables  giving  all  the 
details. 
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and  ninety-eight  control  cases  and  in  no  instance  was  an  organism 
recovered  which  in  any  way  resembled  the  bacillus  recovered 
from  cases  of  typhus  fever. 

THE  IDENTITY  OF  THE  ORGANISMS  ISOLATED  FROM  VARIOUS 

SOURCES 

The  organisms  isolated  from  the  endemic  typhus  cases  were 
found  to  be  culturally  identical  with  those  isolated  from  the 
epidemic  typhus  cases.  Not  the  slightest  variation  was  found. 
The  organisms  isolated  from  guinea-pigs  and  monkeys  in  which 
the  disease  had  been  produced  experimentally  were  also  exactly 
the  same. 

A  careful  study  of  the  facts  in  the  tables  brought  out  the  in- 
teresting observation  that  the  organism  occurs  more  abundantly 
in  the  Ijlood  on  the  fcjurth  and  fifth  days  before  the  crisis  than 
later.  It  was  also  found  that  the  bacillus  was  found  eighteen 
times  as  abundantly  in  the  blood  oi  the  epidemic  as  in  the  blood  of 
the  endemic  cases.  Without  laying  too  much  stress  on  this  exact 
figure,  it  is  very  evident  that  the  bacteriemia  is  more  intense  in 
the  epidemic  than  in  the  endemic  cases.  The  two  cases  of  epi- 
demic typhus  fever  which  had  the  most  marked  bacteriemia 
proved  fatal. 

Because  of  the  late  maturation  of  the  colonies,  the  results 
of  the  blood  cultures  are  usually  only  known  after  the  termina- 
tion of  the  illness  and  therefore  can  be  used  only  for  confirming 
a  previously  made  diagnosis,  but  in  two  instances  of  sup])oscd  in- 
fluenza, the  organism  was  found  after  the  crisis  and  then  a 
careful  investigation  revealed  the  fact  that  both  of  the  individuals 
had  passed  through  an  attack  of  typical  typhus  fever. 

CONCLUSIONS 

.Attention  has  been  drawn  to  the  fact  that  the  virus  of  ty[)hus 
fever  circulates  in  the  blood  of  an  infected  person  or  animal,  that 
the  virus  is  not  filterable  and.  tlierefore.  of  nn'croscopic  size: 
and  that  aerobic  cultures  made  with  a  great  variety  of  media  are 
negative.     Hence  it  was  considered  plausible  that  the  infective 
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agent  is  an  anaerobic  organism.  By  means  of  an  anaerobic 
method  of  blood  culture  a  bacillus  was  isolated  in  pure  culture 
from  seven  cases  of  European  epidemic  typhus  fever,  or  one  hun- 
dred per  cent,   of   the  cases  studied  during  the   febrile  period. 

\\'ith  the  same  method  the  identical  organism  was  recovered  dur- 
ing the  febrile  period  of  the  local  endemic  form  of  the  disease,  in 
eighteen  of  thirty-four  cases,  or  fifty-three  per  cent.,  and  in  two 
additional  cases  taken  after  the  crisis.  Similar  blood  cultures 
made  in  one  hundred  and  ninety-eight  control  cases  yielded  no 
such  organism. 

Considered  in  conjunction  with  the  serological  and  experi- 
mental evidence  which  follows,  these  facts  prove  that  this  bacillus 
is  the  etiological  factor  in  typhus  exanthematicus. 

Following  a  very  kind  suggestion  of  Professor  \\'illiam  H. 
A\>lch,  it  has  ]jeen  deemed  advisable  to  name  the  organism,  Ba- 
jrillus  typlu-cxantJicniatici} 


THE  ETIOLOGY  OF  TYPHUS  EXANTHEMATICUS 

II.     SEROLOGICAL  STUDIESi 
PETER  K.   OLIT.^KY,   M.D. 

Ahsiract- 

I.    COMPLEMENT   FIXATION  DURING  THE   COURSE  OF  TYPHUS 

FEVER 

In  the  beginning  three  antigens  were  used,  one  made  up  of  the 
epidemic  typhus  organisms,  one  of  the  organisms  of  endemic 
cases,  and  a  third  of  a  mixture  of  both  organisms.     Later  it  was 

1  The  name  Bacillus  typhi  cxanthcmaiici  was  applied  by  Klebs  in  1881  to 
a  lij'potlietical  organism  in  tj-phus  fever.  The  name  was  never  actually  used, 
as  the  search  for  the  organism  proved  futile.  The  hyphenating  of  "  typhi  " 
and  "  exanthcmatici  "  succeeds  in  giving  us  a  binomial  designation  properly 
descriptive. 

1  This  work  was  done  under  the  tenure  of  tlie  Eugene  Meyer.  Jr.. 
Fellowship. 

2  A  complete  report  will  be  published  shortly  in  The  Journal  of  Infectious 
Diseases. 
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found  better  to  use  an  antigen  made  up  of  both  strains  of  the 
typhus  bacilkis.  The  results  were  then  found  to  be  more  uniform, 
and  positive  reactions  more  common. 

Eleven  cases  of  epidemic  and  thirty-four  of  endemic  typhus 
fever  were  tested.  Of  twenty-five  cases  studied  at  the  height  of 
the  disease,  only  two  were  positive,  one  giving  a  -f4~  reaction, 
the  other  a  +  +  +  +  reaction.  Both  were  tested  one  day  before 
the  crisis.  The  latter  had  a  negative,  the  former  a  positive  blood 
culture.  Ten  cases  were  tested  at  the  crisis.  Of  these,  two  gave 
H--r  +  +  reactions,  one  a  -|--|-  +  ,  one  a  ++,  and  the  rest  were 
negative.  In  the  post  critical  stage  of  the  disease,  nine  epidemic 
and  thirty  endemic  cases  were  studied.  Of  these,  71.8  per  cent, 
gave  positive  reactions. 

The  complement  fixing  antibodies  reach  their  maximum  con- 
centration between  the  second  and  twelfth  day  after  the  crisis. 
Their  persistence  was  studied  in  two  cases,  in  one  of  which  the 
reaction  became  negatix'e  between  the  sixty-fourth  and  the  one 
hundred  and  thirteenth  day  after  the  crisis,  and  in  the  other  case 
between  the  third  and  ihirl}'-ninth  day  after  the  crisis.  One  may 
trace  the  development  in  an  individual  case  of  a  negative  reaction 
at  the  height  of  the  disease  to  a  -f-f -{--h  reaction  after  the  crisis. 

One  hundred  and  four  control  cases  were  studied  with  nega- 
tive results. 

Coiiifylcnicnf  Fisafion  on  Typhus  Fever  Cases  with  other  than 
Typhus  Antiyens. — These  antigens  were  made  of  Bacterium  coU, 
Staphyhwoccus  aureus,  (jonococcus,  streptococcus  (single  anti- 
gens made  of  various  types)  and  some  Gram-positive  anaerobic 
bacilli,  having  a  morphology  similar  to  that  of  the  typhus  l)acillus 
(Bacillus  acnes  and  bacilli  isolated  from  ascitic  fluid  and  from 
rabbit's  kidney).  These  antigens  were  prepared  in  the  same 
manner  as  the  typhus  antigen. 

2.    .\Gr.I.UTIN.\TIOX    KE.\CTI0X.S    Dl'RIXG    THE    COURSE    OF   TYPHUS 

FEXKR 

Microscopical  reactions  were  found  to  be  better  than  niacro- 
scopical.     Comparative   experiments   demonstrated    that   an   epi- 


50  HARRY    PLOTZ 

demic  typhus  agglutinogen  gave  clumping  with  serum  from  en- 
demic as  well  as  from  epidemic  typhus  fever,  and  an  endemic 
typhus  agglutinogen  likewise  gave  positive  agglutination  with 
serum  from  patients  suffering  from  either  form  of  the  disease. 

In  applying  a  mixed  agglutinogen,  positive  agglutinations 
were  obtained  in  more  instances  than  positive  complement  fixa- 
tion tests.  For  reasons  which  we  will  give  later,  only  reactions  in 
dilutions  of  i  to  50  or  higher  were  considered  positive. 

In  forty-three  cases  of  typhus  fever  during  some  period  in  the 
disease,  thirty-nine,  or  90.8  per  cent.,  were  found  positive.  Of 
twenty- four  cases  tested  all  were  negative,  except  two  which  w^ere 
tested  a  day  before  the  crisis;  both  had  a  titer  of  i  to  100.  Of 
ten  cases  tested  on  the  day  of  crisis,  three  were  positive  and  seven 
were  negative.  In  the  apyrexial  period,  thirty-eight  cases  were 
studied  of  which  only  three  were  negative  and  92.1  per  cent,  pos- 
itive. The  agglutinins  evidently  follow  a  curve  similar  to  that  of 
the  complement  fixing  antibodies,  the  maximum  concentration 
developing  about  four  days  after  the  crisis.  The  agglutinins  have 
been  demonstrated  as  late  as  five  months  after  the  crisis. 

Agglutination  Tests  on  Control  Cases. — There  were  ninety-six 
control  cases  studied  at  various  periods.  Seven  of  these  gave  an 
agglutination  in  dilution  of  i  to  20,  but  not  in  high  dilutions.  Of 
the  seven  cases  one  was  a  brain  tumor;  two,  valvular  defects; 
two,  general  paresis;  one,  carcinoma  of  the  tonsil;  and  one,  a 
case  of  alcoholism.  The  complement  fixation  in  all  these  cases 
gave  a  negative  result.  It  is  because  of  the  results  in  these  cases 
that  we  regarded  only  such  results  as  positive  that  gave  agglu- 
tination in  dilutions  of  i  to  50  or  higher. 

There  were  three  control  cases  in  which  the  occurrence  of  a 
previous  attack  of  typhus  fever  could  not  be  excluded,  in  which 
reactions  were  found  in  dilutions  of  ]  to  100  to  i  to  200. 

Agglutination  with  other  than  Ty/^hus  Organisms. — We  en- 
dca\"ored  to  use  as  an  agglutinogen  all  such  bacteria  as  we  were 
a1)]e  to  obtain  in  cases  other  than  t}'phus  fcxer,  which  showed  any 
resemjjlance,  morphologically,  to  tlie  t}'phus  bacillus,  including 
the  Bacilus  aenes.     In  all  such  instances,  when  the  agglutinogen 
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was   mixed   with   convalescent   typhus   serum,    the    resuks   were 
negative. 

3.    PRECIPITATIOX     REACTIONS    IX     TYPHUS     FEVER 

Of  ten  cases  studied  at  the  height  of  the  disease  all  were  neg- 
ative. Of  three  cases  tested  at  the  crisis,  one  showed  distinct 
clouding  in  i  to  i,ooo  dilution.  Fourteen,  or  73.6  per  cent,  of 
nineteen  cases  tested  in  the  fever- free  period,  gave  precipitations. 
Three  of  these  reacted  in  dilutions  of  i  to  1,500;  four  in  dilu- 
tions of  I  to  1,000,  while  the  rest  showed  precipitates  in  dilutions 
of  I  to  100. 

With  each  test  a  negative  serum  was  included.  Such  con- 
trol cases  always  gave  negative  reactions.  The  precipitin  forma- 
tion is  evidently  absent  at  the  height  of  the  disease  but  becomes  in 
e\'idence  at  the  crisis  and  proceeds  to  increase  until  well  along  in 
the  post  critical  stage. 

4.    BACTERIOTROPIXS 

While  discrepancies  are  common  in  making  such  studies,  the 
average  results  demonstrate  that  the  opsonic  index  increases  at 
the  crisis  and  remains  high  in  the  convalescent  stage  of  the  di-ease. 
Similar  rises  were  noted  in  artificial!}'  immunized  serum  (rabbit). 
The  probability  is  that  this  method  is  one  of  the  most  potent  on 
the  part  of  the  patient  in  overcoming  the  infection.  We  noted 
during  these  examinations  that  phagocytized  bacteria  had  a 
marked  tendency  to  become  fragmented  and  take  the  stain  very 
lightly.  Lysis  of  the  typhus  bacilli  apparently  is  very  active 
within  polymorphonuclear  cells  of  typhus  immune  subjects. 

Other  features  of  this  work,  the  occurrence  of  .'dlergic  reac- 
tions, and  the  nature  of  the  toxin  j)r()(luced.  will  be  reported  later. 

5.    THE    IDENTITY    OF    THE    ORGANISM    ISOLATED    FROM    CASES    OF 

ENDEMIC  TYPHUS  FEVER  TO  THAT  ISOLATED  FROM   CASIIS 

OF    EPIDEMIC    TYPHUS    FEVER 

For  the  purpose  of  investigating  this  subject,  cross  fixation 
investigations  were  made  both  in  artificially  produced  immune 
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serum  as  well  as  in  natural  immune  serum  and  similarly  by  cross 
agglutination  tests.  From  studies  of  rabbit's  immune  sera  the 
conclusion  is  definite  that  from  a  serological  viewpoint  the  organ- 
ism obtained  from  epidemic  and  the  one  from  endemic  typhus 
fever  are  two  strains  of  the  same  bacterium.^ 

6.    SEROLOGICAL    STUDIES    IN    ANIMALS 

Monkeys. — Of  six  monkeys  that  reacted  to  the  typhus  virus, 
complement  fixation  and  agglutination  tests  were  positive  in  five, 
or  83.3  per  cent.  These  reactions  were  still  positive  twenty  days 
after  the  crisis. 

As  the  agglutination  (Widal)  reaction  in  typhoid  fever  is  no 
absolute  sign  of  protection  from  that  disease,  so  in  typhus  fever, 
the  serological  manifestations  of  complement  fixation  and  agglu- 
tination, while  often  appearing  in  connection  with  immunity,  are 
no  indications  of  immunity.  The  four  monkeys  mentioned  above, 
two  with  reactions  and  two  without,  were  injected  with  active 
typhus  virus.     Three  of  the  monkeys  reacted,  one  did  not." 

^^'e  shall  report  in  the  future  our  results  in  prophylactic  vac- 
cination against  typhus  fever,  a  work  which  is  now  in  progress. 

Guinea  pigs. — Although  these  animals  were  proved  to  be 
immune  after  reacting  to  typhus  virus,  the  serum  contained  no 
agglutinin  or  complement  fixing  bodies.  It  is  most  probable  that 
this  animal  develops  its  high  grade  of  immunity  by  means  of  its 
tissue  elements  and  only  to  a  very  slight  degree  by  means  of  the 
circulating  blood. 

There  is  a  possibility  that  bacteriotropins  may  exert  a  great  in- 
fluence in  these  animals  and  likewise  add  to  the  factors  of  the 
cellular  immunity  which  may  l)e  present. 

Rabbits. — l\al)lMts  are  not  susceptible  to  the  typhus  bacillus 
in  small  amounts.  When  small  yet  increasing  amounts  of  bac- 
teria are  given,  they  develop  very  potent  immune  scrum. 

^  See  tables  in  full  publication. 

2  The  production  of  conii)lcmcnt  fixing  bodies  as  well  as  asR'utinins  in 
monkeys  can  be  paralleled  in  man. 
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CONCLUSIONS 

A  careful  examination  of  the  above  results  leads  one  to 
the  belief  that  there  is  most  intimate  relationship  between  the 
typhus  bacillus  and  typhus  fever.  All  the  serological  reactions 
occurred  in  orderly  manner,  usually  becoming  demonstrable  at 
the  time  of  the  crisis  and  increasing  in  concentration  after  the 
crisis.  There  is  but  one  conclusion  possible :  Typhus  fever  is  a 
reaction  against  the  organism  which  has  been  isolated  by  Dr. 
Plotz.  The  presence  of  the  reactions  does  not  indicate  absolute 
immunity. 

As  regards  the  relationship  of  the  occurrence  of  the  reactions 
to  the  results  of  the  blood  cultures,  these  facts  are  noted : 

There  were  sixteen  cases  in  which  the  blood  culture  was 
taken  at  the  height  of  the  disease  and  in  which  bacteria  were  not 
found.  By  examining  the  table  which  is  included  in  the  full  pub- 
lication, it  will  be  seen  that  most  of  our  strongest  serological  reac- 
tions occurred  in  just  such  cases. 


THE   ETIOLOGY   OF   TYPHUS   EXANTHE^IATICUS 
III.     EXPERIMEXTAL  STUDIESi 

GEORGE    BAEHR,    M.D.,    HARRY    PLOTZ,    M.D.,    AND 
PETER    K.    OLITSKY,    M.D. 

Abstracf- 

For  the  purpose  of  ascertaining  whether  the  organism  rc- 
cox'ered  from  the  blood  of  typhus  fever  patients  was  also  found 
in  animals  having  experimental  typhus  fever,  a  series  of  twenty- 
four  guinea  pigs  was  inoculated  with  defibrinated  blood  obtained 
from  patients  or  animals  with  the  disease.  P>lood  for  cultures 
was  ol)taincd  1)\-  direct  aspiration  of  the  heart  sometime  after  the 

^  This  work  was  done  under  tlie  tenure  of  the  Eugene  Meyer,  Jr.,  and 
Moses  Heineman   Fellowshi])s  in   Pathology. 

-  A  complete  report  will  be  puhlished  shortly  in  Tlw  Journal  of  Infectious 
Diseases. 
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onset  of  the  fever.  From  eight,  or  thirty-three  and  one  third  per 
cent,  of  the  guinea  pigs  in  this  series,  the  same  bacilkis  was  iso- 
lated from  the  blood  as  had  been  obtained  from  the  blood  of  in- 
dividuals with  typhus  fever.  The  percentage  of  positive  blood 
cultures  is  less  than  that  obtained  in  human  cases  because  we 
were  forced  to  use  very  small  quantities  of  blood  for  the  cultures, 
the  average  amount  being  three  cubic  centimeters. 

In  the  positive  blood  cultures  the  colonies  averaged  about  one 
per  cubic  centimeter  of  blood.  This  is  more  than  was  found  in 
the  patients  with  endemic  typhus  fever,  but  less  than  in  individuals 
with  epidemic  typhus. 

In  only  one  of  nine  guinea  pigs  having  mild  febrile  reactions 
was  the  blood  culture  positive.  In  fifteen  animals  with  severe 
reactions  the  blood  culture  was  positive  in  seven.  This  relation- 
ship between  the  blood  culture  results  and  the  severity  of  the 
disease  was  also  observed  in  human  typhus  cases. 

A  majority  of  the  blood  cultures  were  positive  when  taken 
between  twenty-four  and  seventy-two  hours  after  the  onset  of  the 
fever.  This  observation  assumes  especial  interest  when  the  tem- 
perature curves  of  thirty-five  other  animals  which  were  permitted 
to  live  for  the  entire  course  of  their  disease  are  analyzed.  In  the 
majority  of  instances  (sixty-six  per  cent.)  the  fever  reached  its 
highest  point  on  the  second  or  third  day  of  the  disease,  in  other 
words  between  twenty-four  to  seventy-two  hours  after  the  onset. 
This  is  the  period  when  the  blood  culture  is  most  frequently  posi- 
tive in  the  infected  animals. 

Two  strains  of  bacilli  ol^tained  from  two  of  the  epidemic  typhus 
cases  (epidemic  cases  i  and  5)  were  inoculated  intraperitoneally 
into  guinea  pigs.  During  the  first  twenty-four  hours  after  the  in- 
oculatifjn  l)oth  animals  developed  a  slight  transient  ele\ation  in 
temperature,  after  which  it  remained  normal  for  six  and  eighteen 
days  respectively.  1'he  temperature  then  rose  suddenly  to  104"  F. 
(40°  C.)  at  which  level  it  continued.  One  animal  lived  during 
the  entire  course  of  the  disease,  the  fever  lasting  six  days  and 
ending  al)rui)tly.  On  the  third  day  of  the  disease  in  the  other 
guinea  pig  a  Ijlood  culture  was  made.     Sex'cn  da)'s  later  a  charac- 


ETIOLOGY    OF    TYPHUS    EXAXTHEMATICUS  55 

teristic  colony  appeared  in  one  of  the  culture  tubes.  This  or- 
ganism upon  subculture  proved  to  be  both  morphologically  and 
culturally   identical   with  Bacillus   typhi-c.vanthcniatici. 

Other  guinea  pigs  and  monke}-s  were  subsequently  inoculated 
with  the  two  strains  of  bacilli  used  in  the  above  experiments  or 
with  strains  from  three  other  epidemic  cases  after  they  had  been 
on  artificial  media  (glucose-serum-agar)  for  more  than  three 
or  four  weeks,  and  all  strains  were  then  found  to  haxe  completely 
lost  their  \irulence.  In  each  instance  the  inoculation  was  fol- 
lowed by  only  a  slight  transitory  rise  in  temperature  during  the 
first  thirty-six  hours,  a  reaction  also  observed  in  the  experiments 
with  virulent  organisms  and  apparently  due  to  a  toxin  action. 
After  cultivation  on  artificial  media  for  more  than  a  month,  all 
strains  of  epidemic  organisms  also  lost  this  toxin  action. 

This  rapid  loss  of  virulence  explains  why  the  reproduction 
of  typhus  fever  in  animals  by  inoculation  of  the  bacilli  was  not 
done  more  extensively.  The  positive  blood  cultures  in  cases  of 
epidemic  typhus  fever  were  oljtained  at  the  very  beginning  of  the 
work.  Subsequently  when  the  importance  of  inoculating  the  or- 
ganisms into  animals  within  the  shortest  possible  time  after  iso- 
lation was  realized,  no  more  cases  of  epidemic  typhus  fever  were 
available. 

W'e  hope  to  have  the  opportunity  very  shortly  to  amplify  this 
phase  of  the  work.  It  is  important,  however,  that  we  ha\e  dem- 
onstrated that  with  bacilli  recently  isolated  from  epidemic  cases  of 
typhus  fever  the  disease  can  l)e  reproduced  in  animals  and  that 
at  the  height  of  disease  so  produced  the  identical  organism  can 
again  be  recovered  from  the  blood. 

Experiments  carried  out  with  six  strains  of  bacilli  from  the 
endemic  ca.ses  (endemic  ca.ses  i.  2.  18.  23.  27  and  40)  and  with 
those  isolated  from  three  animals  (guinea  pigs  21.  24  and  103) 
with  typhus  fever,  revealed  the  fact  that  they  lost  their  virulence 
outside  the  body  still  more  rapidly  than  did  the  epidemic  tyi)hus 
strains.  I'efore  sufficient  growth  could  be  obtained  for  inocu- 
lation, the  organisms  were  on  artificial  media  for  two  to  three 
weeks,  or  even  longer.     When  finally  ready  for  inoculation  such 
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organisms  were  not  only  avirulent.  but  they  did  not  even  possess 
the  power  of  producing  toxic  rise  in  temperature  after  inocula- 
tion, a  property  only  lost  by  the  epidemic  typhus  organisms  after 
cultivation  for  over  a  month. 

Both  morphologically  and  culturally  the  organisms  isolated 
from  the  epidemic  and  the  endemic  type  of  the  disease  proved  to 
be  identical,  and  both  were  found  to  possess  the  same  specific 
antigenic  properties.  This  variation  in  virulence  and  in  toxin 
production  is  the  only  essential  difference  which  we  have  been 
able  to  demonstrate  between  the  organisms  derived  from  the  two 
sources.  Its  importance  lies  in  that  it  supplies  us  with  a  possible 
reason  for  the  diff'erence  in  the  degree  of  bacteriemia  and  in  the 
severity  of  the  two  diseases. 

RELATIOX   BETWEEN   THE   NUMBER  OF   BACILLI   IX   TYPHUS   BLOOD 
TO    ITS    IXFECTIVITY 

The  observations  presented  thus  far  in  this  paper  have  demon- 
strated the  association  of  the  bacillus  recovered  from  cases  of 
typhus  fever  with  the  disease  as  reproduced  in  the  experimental 
animals.  Further  evidence  from  the  experimental  standpoint 
that  this  organism  is  the  etiological  agent  in  typhus  fever  was 
readily  oljtained  by  a  study  of  the  relation  between  the  number  of 
the  bacilli  in  typhus  blood  and  its  infectivity. 

A  calculation  of  the  average  amount  of  organisms  apparently 
contained  in  the  quantity  of  blood  inoculated  into  each  animal  was 
estimated  from  the  total  number  of  colonies  which  developed  in 
the  blood  culture  tubes.^ 

The  uniformity  of  the  observations  on  this  series  of  fifty-one 
animals  clearly  indicates  that  typhus  blood  which  contains  no  ba- 
cilli, or  only  ver}'  few  bacilli,  is  not  infective  for  animals.  Ty- 
phus blood  in  which  the  bacilli  are  more  numerous  is  infective. 
These  experiments  therefore  demonstrated  that  infectivity  is  ab- 
solutely dependent  upon  the  presence  of  a  sufficient  numl^er  of 

'  The  tabulation  of  these  results  and  the  protocols  of  the  e.xperiments 
upon  which  these  conclusions  are  based  will  be  found  in  the  complete  |)aper 
in  The  Journal  of  Infectious  Diseases. 
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these  bacilli.     This  in  itself  is  conclusive  evidence  of  their  etio- 
logical significance. 

A  study  of  the  serum  of  individuals  who  ha\e  been  exposed 
to  infection  by  contact  with  human  beings  or  animals  suffering 
from  typhus  fever,  led  to  the  interesting  observation  that  some  ni 
these  people  develop  positive  complement  fixation  and  agglutina- 
tion reactions  without  having  had  any  clinical  evidences  of  the 
disease. 

CONCLUSIONS 

It  has  been  shown  that  a  bacillus,  identical  with  that  recov- 
ered from  patients  with  typhus  fever,  can  also  ])e  isolated  from  the 
blood  of  animals  in  which  the  disease  has  been  rei)roduced  In'  in- 
oculation of  typhus  l)lood.  In  such  animals,  the  frequency  of  the 
bacilli  in  the  blood  is  directly  proportional  to  the  severity  of  the 
illness.  In  individual  animals  it  is  greatest  at  the  height  of  the 
disease. 

It  has  also  been  shown  that  with  the  Ijacilli  isolated  from  epi- 
demic cases  of  typhus  fever,  it  is  possible  to  reproduce  the  disease 
in  animals.  And  furthermore,  at  the  height  of  the  disease  in 
such  animals,  the  identical  organism  can  be  recovered  from  the 
circulating  blood. 

Finally,  it  has  been  shown  that  typhus  blood  is  only  infective 
if  it  contains  a  sufficient  numljer  of  these  Ixicilli. 

From  these  observations  and  the  results  of  the  bacteriological 
and  serological  studies,  we  believe  ourseh'es  justified  in  con- 
cluding that  this  bacterium  is  the  causative  agent  in  typhus  exan- 
thematicus. 

Discussion  of  papers  by  Dr.  Plot::.  Dr.  Olitsky,  and  Drs.  Bachr,  Plate  and 

out  sky: 
Dr.  XoorcHi :  I  am  very  fortunate  indeed  to  have  the  opportunity  of 
hearing  and  discussing  the  important  papers  just  presented  hy  Drs.  Plotz. 
Ohtsky  and  Baehr  this  evening,  as  I  had  the  great  privilege  of  heing  sliown 
the  organism  hy  Dr.  Plotz  when  he  first  isolated  it  from  typhus  cases  ahout 
a  year  ago.  At  that  stage  of  the  investigation  it  was  of  course  too  early 
to  form  any  definite  opinion  as  to  the  etiological  relationship  hetween  the 
organism  and  the  disease  in  question,  hut  now  that  further  evidences  that 
are  required  for  settling  such  a  prohlem  are  hrought  out  in  a  most  strictly 
scientific  and  thorough  manner,  it  must  he  evident  to  anyone  that  the  causa- 
tive organism  of  this  mysterious  disease  has  heen  at  last  discovered.  I  was 
interested  to  iiear  that  not  all  ascitic  media  could  he  used  for  the  first  isola- 
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tion  of  the  typhus  organism,  as  this  agrees  with  my  own  experience  with 
the  cultivation  of  spirochsetes,  poliomyelitic  microorganism,  rabies  virus,  etc. 
The  question  of  active  and  passive  immunity,  as  well  as  the  distribution  of  the 
organism  within  and  without  the  body  of  the  infected  host,  will  undoubtedly 
be  soon  solved.  I  wish  to  congratulate  Dr.  Plotz,  Dr.  Olitsky  and  Dr.  Baehr 
for  this  splendid  contribution  to  the  study  of  communicable  diseases. 

Dr.  Park:  When  Dr.  Plotz  first  announced  his  discovery  many  of  us 
were  somewhat  skeptical,  as  it  seemed  an  accident.  But  to-night  it  is  plain 
that  this  investigation  of  the  disease  was  carefully  planned  and  the  dis- 
coverj^  was  after  much  preliminary  work.  Dr.  Noguchi's  previous  studies 
on  anaerobic  cultures  led  up  to  it.  I  see  very  few  points  that  have  been 
left  unfinished  in  the  work,  ])ut  there  are  two  points  apparently  not  brought 
out  which  are  fundamental.  There  may  not  have  been  time  to  take  them 
up  yet.  Is  the  freshly  isolated  culture  virulent  for  other  animals  than  the 
guinea  pig  and  monkey?  I  think  Dr.  Baehr  said  that  in  rabbits  large  amounts 
would  cause  infection,  but  are  other  animals  similarly  susceptible?  Sec- 
ondly, are  the  monkey  and  guinea  pig,  which  have  been  infected  by  the 
fresh  cultures  and  recovered  from  the  attack,  immune  to  the  blood  from  a 
case  of  typhus  fever  in  man  or  monkey  at  the  height  of  the  infection?  If 
these  two  questions  can  be  answered  satisfactorily  there  is  no  other  evidence 
required.     The  work  appears  to  have  been  splendidly  done. 

Dr.  N.  E.  Brill  :  These  most  brilliant  papers  afford  me  in  particular  the 
greatest  satisfaction,  because  they  settle  in  my  mind  that  the  etiology  of 
typhus  fever  is  at  last  discovered  ;  because  they  offer  for  the  first  time  the 
absolute  proof  that  the  disease  described  by  me,  which  I  was  the  first  to 
assert  might  be  an  attenuated  form  of  typhus  fever  and  which  I  have  always 
believed  was  related  to  typhus  fever,  ever  since  the  important  experimental 
studies  on  the  cross  immunity  of  these  two  types  of  fever,  is  due  to  the  same 
organism  as  is  epidemic  typhus,  and  hence  that  they  are  identical  as  Anderson 
and  Goldberger  asserted;  and  because  the  infective  agent  just  revealed  may 
afford  a  rational  means  for  prophylaxis  and  perhaps  for  the  cure  of  typhus 
fever.  We  mtist  accept  from  the  work  which  has  been  communicated  to  us 
to-night  that  typhus  fever  exists  clinically  in  two  forms,  one  the  classical, 
epidemic  and  virulent  variety,  and  the  other  the  mild,  attenuated  form  to 
which  I  had  the  honor  of  calling  the  attention  of  physicians  and  which  exists 
continually  in  New  York  City  and  in  other  cities  of  the  United  States.  Up 
to  tliis  evening,  while  I  had  admitted  the  relationship  of  these  two  forms, 
I  could  not  agree  with  the  deductions  of  Anderson  and  Goldberger  which  they 
drew  from  their  experimental  work,  viz.,  that  their  work  proved  the  absolute 
identity  of  typhus  fever  and  so-called  Brill's  disease.  The  reasons,  which 
they  urged  justified  their  conclusion,  were  that  when  an  animal  was  infected 
with  Brill's  disease  it  was  subsequently  immune  to  infection  with  typlius 
blood,  and  on  the  other  hand  that  when  an  animal  was  infected  with  typlnis 
fever  it  became  immune  to  infection  by  the  virus  of  Brill's  disease.  In  the 
discussion  of  this  feature  of  their  work  presented  by  me  at  the  meeting  of 
the  International  Medical  Congress  held  in  London  in  1913,  I  presented  the 
following  arguments  against  this  reasoning:  When  an  individual  is  infected 
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by  vaccinia,  he  is  for  a  time  immune  to  small-pox,  and  on  the  other  hand 
an  individual  infected  by  small-pox  is  subsequently  for  a  time  immune  to 
infection  by  vaccinia.  Are  small-pox  and  vaccinia  therefore  identical  dis- 
eases? We  will  all  most  likely  admit  that  these  two  diseases  are  related  but 
not  identical.  Again,  Metchnikoff  and  Besredka  have  shown  in  their  very 
prett3'  work  on  immunity  in  typhoid  fever,  that  when  a  monkey  is  once  in- 
fected by  paratyphoid  fever,  such  monkey  is  immune  to  tj-phoid  fever ;  yet 
paratj-phoid  and  tj-phoid  are  related  but  not  identical  diseases.  Above  all  I 
insisted  that  it  was  not  justifiable  to  speak  with  positiveness  on  the  identity 
of  two  diseases,  especially  when  the  causative  organism  which  most  likely 
produced  the  diseases  under  discussion  were  absolutely  unknown. 

I  should  like  to  say  a  few  words  on  the  subject  of  the  transmission  of 
typhus  fever,  though  it  is  hardly  possible  in  the  five  minutes  allowed  me  by 
the  chairman  to  discuss  any  of  the  many  interesting  subjects  suggested  by 
the  papers  of  the  evening.  Therefore  I  may  only  hint  at  this  subject.  Nicolle 
was  the  first  to  show  that  a  monkey  could  be  infected  experimentally'  with 
typhus  fever  by  means  of  the  bites  of  body  lice  which  had  been  permitted 
to  feed  on  a  typhus  fever  subject.  Ever  since  then  it  has  been  accepted  that 
typhus  fever  is  transmitted  by  the  agency  of  the  body  louse.  Anderson  and 
Goldberger  not  only  confirmed  this  observation  but  showed  that  the  same 
results  occurred  when  head  lice  were  used  as  the  agents  of  transmission.  It 
is  very  likely  that  the  epidemic  form  of  typhus  fever  is  spread  in  this  way. 
It  would  appear  from  our  own  observations  that  this  means  of  transmission 
is  not  important  in  the  mild  or  endemic  form  of  the  disease,  and  that  there 
is  most  probably  some  other  mode  of  transmission.  These  observations  are 
as  follows :  As  was  shown  by  Nicolle,  the  body  louse  cannot  live  at  higlier 
temperatures  than  12°  to  14°  C. ;  it  thrives  only  in  the  cold  when  it  is  most 
active  and  presumably  most  virulent.  Anderson  and  Goldberger  showed  that 
when  lice  were  collected  and  kept  in  a  test-tube  in  the  pocket  of  the  experi- 
menter they  died  even  at  such  a  moderate  degree  of  warmth.  It  is  true  that 
epidemic  typhus  occurs  most  frequently  in  the  colder  months,  as  anybody 
may  see  who  consults  the  statistics  of  Murchison,  who  states  that  out  of 
18,230  cases  of  epidemic  typhus  fever  observed  in  the  London  Fever  Hospital 
between  the  years  1847  to  1870,  only  3.730  occurred  in  the  warm  months  of 
the  year  ;  that  July  and  August  furnished  by  far  the  least  of  these.  In  other 
words,  only  about  one  fifth  of  typhus  fever  cases  appeared  in  the  summer 
months.  Contrary  to  the  seasonal  preference  observed  in  the  epidemic  va- 
riety, the  form  of  the  disease  which  the  authors  have  called  the  endemic 
form,  shows  that  by  far  the  largest  number  of  cases  occur  just  in  the  hottest 
months  of  the  year,  months  in  which  the  body  louse  is  not  at  all  active.  All 
my  papers  show  this  feature ;  in  fact  in  the  last  reported  series  at  the  Inter- 
national Congress,  of  62  cases  reported  in  191 1  and  1912,  42  occurred  in  the 
warm  months ;  28  of  these  appeared  in  the  months  of  July,  August  and  Sep- 
tember. The  warm  months  from  June  to  November  in  our  cases  furnished 
twice  as  many  cases  as  all  the  rest  of  the  year.  Again,  if  the  body  louse  or 
even  the  head  louse  were  the  infecting  agent  in  the  mild  form  of  the  disease, 
how  is  it  that  no  family  infection  appears,  that  the  husband   is  most  rarely 
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infected  bj-  the  wife,  or  the  wife  very  rarely  by  the  husband?  In  over  400 
cases  of  this  form  of  the  disease,  there  has  been  only  one  case  in  which  the 
husband  and  wife  were  infected,  one  by  the  other.  This  is  a  feature  which  it 
seems  to  me  requires  further  study  and  investigation,  for  it  seems  likely  that 
there  is  some  other  means  of  transmission  than  by  the  vermin  just  accused. 
Finalh'  before  I  sit  down  I  want  to  pay  mj^  tribute  of  congratulations  to  the 
authors  of  this  evening's  epoch-making  work  in  our  knowledge  of  typhus 
fever. 

Dr.  Meltzer:  I  cannot  add  anything  of  value  to  the  discussion.  I  am 
not  a  bacteriologist  and  feel  that  I  am  not  entitled  to  offer  a  statement  to 
the  effect  that  the  three  communications  offered  to  us  prove  conclusively  that 
the  organism  discovered  by  Dr.  Plotz  is  the  real  cause  of  typhus,  endemic  or 
epidemic.  But  since  you  called  upon  me,  Mr.  Chairman,  to  add  something 
to  the  discussion,  I  gladly  say  this  :  It  gave  me  great  pleasure  to  listen  to 
the  way,  the  scientific  manner  and  the  thoroughness  in  which  these  investi- 
gations were  carried  out,  and  that  I  greatly  appreciate  the  scholarly  and  lucid 
manner  in  which  the  results  were  presented  to  us.  We  may  congratulate 
ourselves  on  the  accession  to  our  ranks  of  this  group  of  young  investigators. 

Dr.  Friedman  :  I  understand  that  this  is  not  a  clinical  evening,  but  a  dis- 
cussion of  the  origin  of  typhus.  Five  years  ago  I  took  part  in  a  discussion 
of  Dr.  Brill's  paper  and  I  must  say  that  I  was  the  first  one  to  state  definitely 
that  the  symptom  complex  he  described  was  nothing  else  but  typhus.  Hardly 
anyone  then  wanted  to  agree  with  me.  They  said  they  had  observed  these 
cases  for  fourteen  years  and  they  were  not  typhus.  Dr.  Warren  Coleman 
alone,  in  a  personal  communication,  said  he  thought  the  disease  might  be  a 
form  of  typhus.  I  do  not  minimize  Dr.  Brill's  work.  Men  who  should  know 
more  about  typhus  than  Dr.  Brill  have  made  mistakes.  In  Manchuria,  a  St. 
Petersburg  professor.  Dr.  Botkin,  found  a  deviation  in  type  and  described  it 
as  a  different  disease.  It  was  clear  to  me  without  any  bacteriological  evi- 
dence that  Dr.  Brill's  cases  were  not  difl'erent  from  typhus.  In  regard  to 
the  louse,  a  Russian  physician  inoculated  himself  with  the  blood  of  a  typhus 
patient  and  eighteen  days  later  developed  the  disease.  This  inoculation  from 
man  to  man  shows  that  typhus  transmission  can  occur  without  the  body 
louse.  But  I  believe  the  body  louse  increases  the  virulence  of  the  disease. 
This  is  seen  in  Russian  prisons.  Everyone  may  get  t\phus  from  one  case, 
the  prisons  being  filled  with  lice,  and  I  believe  the  infection  derived  through 
lice  is  more  severe. 

Dr.  Louria  :  There  is  nothing  for  me  to  add.  h'rom  tlic  clinical  view- 
point I  have  to  recall  cases  of  typhus  fever  which  I  oljscrved  in  my  student 
days.  It  is  a  common  disease  in  Russia.  I  saw  it  constantly  in  my  early 
student  and  hospital  days.  When  my  attention  was  called  to  the  work  of 
Dr.  Brill  I  was  imi)ressed  with  the  fact  that  these  cases  looked  like  what  I 
had  seen,  but  witii  differences;  that  is,  they  run  a  mild  course.  Although 
these  two  types  have  been  i^roven  bacteriologically  and  experimentally  iden- 
tical, yet  I  feel  there  must  still  l)e  something  missing  in  the  work.  1  feel, 
however,  that  the  answers  will  l)e  presented  in  lime  by  tlieso  able  workers. 
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Dr.  Maxdlebaum  :  I  should  like  to  draw  attention  to  the  great  importance 
of  Dr.  Brill's  work  on  the  isolation  of  cases  of  endemic  typhus  fever — so- 
called  "  Brill's  disease  " — from  other  fevers.  Were  it  not  for  his  work  and 
the  observations  that  followed,  the  identity'  of  "  Brill's  disease "  to  typhus 
fever  would  not  likely  have  been  made,  and  the  epidemic  cases  which  were 
held  at  quarantine  would  surelj-  not  have  been  investigated  in  connection 
with  this  work. 

When  the  cause  of  an  acute  infectious  disease  is  discovered,  one  natur- 
ally looks  for  some  serum  or  vaccine  for  the  treatment,  or,  what  is  more 
important,  for  its  prevention.  We  have  heard  an  allusion  made  to  a  pro- 
phylactic vaccine.  I  think  I  may  be  permitted  to  state  here  that  some  mem- 
bers of  the  commission  who  have  already  gone  to  Serbia,  and  otiiers  who 
intend  to  go,  have  been  injected  at  their  own  request  with  the  vaccine  made 
by  us,  without  anj'  guarantee,  of  course,  as  to  its  efficacy.  The  efficacy  of 
any  vaccine,  as  we  all  know,  can  only  be  determined  when  emploj'ed  in  an 
epidemic. 

Dr.  Libmax:  In  regard  to  the  question  of  secondary  invaders, — the  sug- 
gestion has  been  made  that  the  bacillus  described  to-niglit  maj'  be  an  analagous 
finding  to  that  made  in  yellow  fever  by  Sanarelli.  The  latter  studies  were 
mostly  made  after  death  and  in  the' main  mixed  cultures  were  obtained.  The 
work  in  t3'phus  fever  was  all  done  intra  vitavi  and  the  organism  was  always 
obtained  pure.  The  serological  studies  also  prove  the  relationship  of  the 
bacillus  to  typhus  fever.  If  this  organism  were  not  accepted  it  could  be  only 
as  the  basis  that  there  were  two  etiological  agents, — an  assumption  not  war- 
ranted by  experience. 

The  organisms  when  isolated  may  have  lost  their  virulence  because  of 
their  long  stay  in  sugar  media.  If  even  without  sugar  they  should  be  proven 
non-virulent  we  might  make  the  assumption  that  the  louse  is  of  importance 
for  maintenance  and  development  of  virulence. 

As  to  Dr.  Brill's  remarks  on  the  question  of  transmission, — either  en- 
demic typhus  is  not  conveyed  exclusively  by  lice  or  we  do  not  yet  understand 
all  the  features  of  louse  transmission. 

The  discovery  of  Dr.  Plotz  did  not  depend  on  chance  observation.  I 
have  been  informed  that  he  had  the  problem  of  Brill's  disease  in  his  mind 
when  he  was  a  medical  student,  and  that  he  entered  the  laboratories  of  the 
Mount  Sinai  Hospital  to  work  on  tlie  etiology  of  the  disease.  The  organism 
was  obtained  the  first  time  he  tried  good  methods  for  it,  which  is  unusual. 
When  he  showed  me  the  organism  I  believed  that  he  had  found  something 
of  importance  and  advised  him  to  go  on.  I  consider  it  a  privilege  to  have 
been  associated  with  Drs.  Plotz,  Olitsky  and  Bachr  in  the  work,  although 
I  consider  myself  more  in  the  character  of  a  watchman  than  anything  else. 

Dr.  Bakhr:  Dr.  Libman  has  answered  most  of  the  questions.  In  reply 
to  Dr.  Park,  we  wish  to  say  that  we  have  tested  the  susceptibility  of  other 
laboratory  animals,  such  as  rats,  mice  and  rabbits  and  some  observers  have 
tested  cats,  dogs,  sheep  and  goats.     Xo  other  animals  except  monkeys  and 


62  GEORGE  BAEHR,  HARRY  PLOTZ,  AND  PETER  K.  OLITSKY 

guinea  pigs  respond  actively  to  the  inoculation  of  a  t\'phus  virus.  In  reply 
to  Dr.  Brill  as  to  the  possibility  of  transmission  of  the  endemic  disease  b}' 
other  insects  than  the  body  louse, — -we  prefer  not  to  commit  ourselves  at 
present.  There  may  be  another  agent.  Thus  far  it  has  only  been  possible 
to  demonstrate  transmission  by  means  of  the  body  louse,  and  the  presence 
of  the  latter  upon  many  of  the  endemic  cases  of  typhus  fever,  even  at  the 
time  of  their  reception  in  the  hospital,  is  therefore  very  significant. 
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J'ORRICN   BODII^S   IX   (HAXT  C'I-:LLS' 

F.    C.    WOOD,    M.I). 

(J-roiii   St.  Luke's  Host^ital,  Pathological  Department.  1\   C.   Wood, 

Director) 

The  ])atient  from  whom  the  material  to  be  shown  was  re- 
moved was  a  woman  ( C.  I>.,  St.  Luke's  Path.  No.  iiojj). 
twenty-six  years  of  a^e.  who  al)()ut  a  year  previous  had  had  a 
paraffin  injection  in  the  neck  for  cosmetic  ])in'poscs.  Owin,^'  to 
the  considerable  hyperplasia  which  resulted  from  the  injection, 
it  was  necessary  to  remo\e  the  mass  sur<^ically. 

'{'he  tissues  showed  the  ustial  niorpholoj^ical  appearance  found 
after  such  injections,  consistinj^"  in  a  \'ery  considerable  inllam- 
matory    reaction    of   a   chronic   nature    with    man\-    lymphoc\tes 

'  Read  at   the   March   meeting  of  the   Society. 
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and  plasma  cells  lying  in  a  nieshwork  of  granulation  tissue. 
Scattered  throughout  this  granulation  tissue  were  numerous 
giant  cells,  some  surrounding  globules  of  the  paraffin,  and 
others  not  showing  any  included  structure,  while  a  consid- 
erable proportion  contained  stellate  bodies  which  occupied  the 
center  of  the  cells.  These  bodies  consisted  of  a  central  mass, 
2  to  3  fi  in  diameter,  from  which  sprang  curved  spicules,  fifteen  to 
twenty  in  number.  The  diameter  of  the  whole  body  was  20  to 
25  p-.  These  bodies  stained  fairly  well  with  hematoxylin  and 
somewhat  more  deeply  with  Weigert's  elastic  tissue  stain.  In 
the  writer's  opinion,  they  probably  represent  condensed  proto- 
plasmic shells  about  crystals  of  paraffin,  or  possibly  fatty  acids. 
Mallory  and  others  consider  that  they  are  fibrinoid  in  nature. 

The  literature  concerning  these  structures,  which  have,  of 
course,  onl}'  an  academic  interest,  is  not  very  extensive.  The  iirst 
report  was  that  of  Ris,  who  described  similar'  giant  cells  in  an 
omental  cyst  removed  from  the  peritoneal  cavity  of  a  man,  fifty- 
one  years  old.  The  cyst  was  about  7  cm.  in  diameter,  with  a 
wall  4  mm.  in  thickness.  The  lining  of  the  cyst  was  composed 
of  granulation  tissue  with  many  cholesterin  crystal  giant  cells 
and  also  giant  cells  containing  the  peculiar  stellate  structures 
under  discussion.  Riljbert,  who  saw  the  preparations,  thought 
that  they  were  imperfecth-  developed  portions  of  moulds  (Schiiii- 
inclpihc).  These  stellate  bodies  did  not  stain  with  the  ordinary 
nuclear  stains  nor  with  Weigert's  til)rin  stain.  They  measured 
about  15  to  23  /'  in  diameter  and  were  composed  of  curved  needles 
radiating  from  a  central  homogeneous  area.  About  one-third  of 
the  giant  cells  contained  these  bodies. 

The  next  report  was  that  of  W'olbach,  who  stated  that  in  900 
auto|)sies  he  had  found  ti\e  cases  in  which  giant  cells  contained 
small  radiating  inclusions.  Tn  the  first  case  the  structures  were 
presenl  in  tlie  lungs;  in  the  second,  in  the  hinph  nodes;  in  the 
third,  in  the  lungs  and  lymph  nodes;  in  the  fourth,  in  the  spleen. 
li\er,  and  lym])h  nodes;  and  in  the  fifth,  in  the  huig,  spleen,  and 
li\er.  In  cue  case  they  were  fumd  in  the  ])eripheral  sinuses  of 
the  l\-m])h  nodes.  The  smaller  forms  were  often  included  in  en- 
dothelial lencoCN'tes  and  occasionalU'  within  endothelial  cells  which 
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were  attached  to  the  walls  of  the  lymph  spaces.  W'olljach  called 
attention  to  the  fact  that  these  inclusions  were  not  parasites 
though  they  resembled  structures  occasionally  encountered  in  ex- 
l^crimenlal  lesions  produced  1)y  certain  fungi.  lie  held  that  it 
was  impossible  that  they  should  be  artefacts.  For  the  material 
which  he  studied  the  best  stain  was  found  to  be  ]\Iallory's  phos- 
phcjtungstic  acid  hematein ;  Gram's  stain  colored  the  central  Ijody 
and  the  spines  a  deep  blue,  the  intervening  material  taking  the 
counterstain ;  and  with  ^lallory's  eosin-methylene  Ijlue  the  spines 
and  central  body  were  stained  a  deep  purple  and  the  intervening 
portion  a  pink  color.  The  Ixxlies  were  not  solul)le  in  caustic  pot- 
ash or  in  hydrochloric  acid,  and  were  not  stained  by  silver  nitrate 
in  frozen  sections  of  formalin  material.  Scharlach  R  and  osmic 
acid  did  not  stain  them  nor  did  iron  hematoxylin  or  Weigert's 
elastic  tissue  stain.     The  iron  reaction  was  negative. 

Vogel  descrijjed  similar  l^odies  in  giant  cells  in  a  case  of  oblite- 
rative  capillary  bronchitis  in  a  child  eleven  years  old.  The  giant 
cells  were  found  in  ihe  connective  tissue  replacing  the  bronchi 
and  the  i)eri\ascular  connecti\e  tissue.  They  contained  one  to 
three  star-like  bodies  which  suggested  crystals;  tocjk  a  rather  faint 
stain  with  hematox}-lin.  and  colored  best  with  W'eigert's  stain  for 
elastic  libers.  I'at.  fatty  acids,  and  iron  could  not  be  demcm- 
strated  in  the  giant  cells.  \'ogel  thought  that  these  bodies  were 
probably  not  altered  elastic  tissue,  Init  he  could  give  no  sugges- 
tion as  to  their  natmx'.  I  le  referred  to  articles  l)y  Ssudakewitsch 
and  R(nia.  but  the  structures  figured  by  these  two  authors  do  not 
in  the  least   reseml)le  the  stellate  bodies  under  discussion. 

IwanzolT  found  similar  structures  in  a  myomatous  uterus  re- 
moved from  a  woman,  fifty  years  i)\d.  In  this  myoma,  which 
showed  a  ccjnsiderable  amount  of  hyaline  degeneration,  there 
were  areas  of  lymphoid  infiltration  containing  irregular  giant 
cells.  In  some  cases  the.se  giant  cells  were  so  abundant  that  they 
formed  a  large  part  of  the  nodule.  There  was  nothing  ])cculiar 
about  the  giant  cells,  exce])t  that  wlien  stained  with  W'eigert's 
elastic  stain  they  showed  peculiar  radiating  slructm-es  ])re\  iou'-ly 
described  by  W'olbach.  They  were  not  bacterial  in  nature  and 
did  not  stain  except  with  W'eigert's  stain.      The  writer  discusses 
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the  question  of  whether  these  are  phagocyted  elastic  tissue  fibers, 
such  as  are  frequently  seen  in  tuberculosis  of  the  skin,  whether 
they  are  parasitic  inclusions,  or  whether  they  are  astrospheres. 
He  referred  to  a  paper  by  Wakaljayashi  in  which  the  astrospheres 
in  tuberculous  and  other  giant  cells  are  described,  and  thought 
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that  these  bodies  closely  resemliled  the  structures  which  he  had 
reported. 

Mallory  in  his  text-book  shows  a  giant  cell  (  iMg.  120,  page 
207)  from  a  case  of  le])rosy,  which  contains  a  spicidated  l)ody  of 
the  t)'])e  under  discussion.  I  le  gives  no  details  except  the  legend 
under  the  cut.      In  another  cut  he  shows  similar  spiculated  bodies 
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(Fig.   465,   page  613),   the  text   referring  to  these   reading  as 
fohows : 

"  Spiciilated  bodies  have  been  found  in  the  spleen  in  a  few 
instances  inclo-^ed  in  endothehal  leukocytes  and  giant-cells.  They 
may  be  quite  numerous  and  occur  in  foci  or  diffusely  scattered. 


Stellate   Bodies  in   (jiaiit   Cells.     X  750. 

The  lesion  resembles  luiliary  tuberculosis,  but  no  necrosis  is  pro- 
duced. The  bodies  seem  chemically  to  be  of  a  fil)rinoi(l  character. 
They  are  exidently  not  the  cause  of  the  lesion,  which  is  probably 
of  infectious  (jrigin,  but  a  secondary  formation." 


nil>lio<jraf>liY 
IwANZOKK:   t'lier  stralilige  Kinscliliisse  in  Kiesenzellen.     I'leitr.  z.  path.  Anat.. 
1912,  lii,  202. 
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Discussion: 

Dr.  L-arkin  :  What  relation  do  these  bodies  bear  to  the  inclusion  bodies 
in  cancer? 

Dr.  Wood:  They  differ  from  degenerating  cells  in  carcinoma  that  I  have 
seen,  and  I  suspect  that  they  may  be  fatty  acid  crystals  about  which  conden- 
sation of  protoplasm  has  taken  place.  If  they  were  cellular  fragments  they 
would,  I  think,  be  more  often  met  with;  on  the  contrary,  these  stellate  bodies 
are  very  rare. 


CONGENITAL    SARCOMA   OF   VAGINA 

A.    B.    EISENBREY,    M.D. 

(From   St.  Luke's  Hospital.  Pathological  Department.  P.  C.    JVood, 

Director) 

111  Jfji  1,  reports  of  one  hundred  and  two  cases  of  sarcoma  of 
the  va.£;ina  were  collected  by  MacFarland  of  Philadelphia.  Of 
these  cases,  thirt}'-four  were  of  the  type  known  as  sarcoma 
botryoides,  or  grape-like  sarcoma.  All  but  one  of  these  cases 
proved  rapidly  fatal,  'i'hey  occurred  in  young  children  from 
three  months  to  tuc  years  of  age.  In  one  case  the  tumor  was 
noticed  at  birth.  It  was  shown  to  be  essentially  a  disease  of 
childhocjcl.  On  acc(uiiit  of  the  diversity  of  cell  types  found  it  was 
regarded  by  many  as  a  congenital  tumor. 

The  case  I  wish  to  report  was  three  and  one  half  }'ears  of  age, 
a  patient  in  St.  1  dike's  I  lospilal,  on  the  service  of  Dr.  .\bl)e.     One 
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year  previously  the  faniil}'  noticed  that  on  crying  or  niakin^;- 
efforts  at  stools  a  polypoid  mass  projected  from  the  vagina.  .\n 
operation  was  then  performed  and  the  child  remained  well  for 
about  a  month,  when  there  was  a  recurrence.  I'(jur  operations 
were  i)erf(;rmed  Ijefore  her  admission  to  St.  Luke's  Hospital  in 
March.  191 5,  at  which  time  the  vaginal  growth  was  again  re- 
moved. While  in  many  cases  reported,  the  tumors  were  found 
to  be  single,  the  growth  in  this  case  was  made  up  of  multiple 
tumors,  and  inx'olved  the  entire  surface  of  the  vaginal  wall. 
There  was  ai)i)arently  some  growth  also  on  the  margin  of  the 
cervi.x.  The  chikl  had  marked  difficulty  in  micturition  and  defe- 
cation. Palpation  thmugh  the  rectum  rexealcd  a  sausage-like 
mass  which  tilled  and  appeared  to  be  confined  to  the  vagina. 

The  specimens  received  for  examination  were  six  or  eight 
rounded,  pedunculated  masses,  resembling  nasal  polyps.  ])inkish 
in  color,  and  cjuite  oedematous.  In  some  the  pedicle  was  fibrous. 
All  of  the  gr(nvths  were  co\ered  by  epithelium,  which  showed  a 
few  erosions.  Two  or  three  of  the  small  masses  consisted  of 
vaginal  mucosa  containing  areas  of  minute  soft  nodules  beneath 
the  epithelium.  Microscopic  sections  showed  a  typical  polyp- 
like structure,  some  of  the  denser  areas  consisting  of  closely 
packed  spindle  cells.  A  few  areas  of  distinctly  myxomatous  type 
were  found.  The  ])re(lominating  cell  was  of  the  spindle  t\'])e. 
Many  young  striated  muscle  fibers  were  i)resent  in  some  of  the 
polypoid  growths,  cpiite  apart  from  the  blood  vessel  walls  and 
the  \aginal  musculature.  The}'  occurred  singly  and  in  smalf 
bundles.  It  is  on  this  tinding  that  the  "congenital"  nature  of 
the  growth  is  Ijased. 

Discussion: 

1)k.  La.mukkt  ;  I  am  not  at  all  familiar  with  the  first  type  of  sarcoma  of 
the  vagina.  On  the  basis  of  the  microscopic  appearance  I  should  hesitate  to 
call  it  sarcoma.     1  should  rather  call  it  a  henign  "  mixed  ''  tumor  or  teratoma. 

Dr.  EiSKxnRKV :  There  were  a  great  variety  of  cells  described  in  connec- 
tion with  this  type  of  tumor.  The  name  was  given  on  account  of  the  grape- 
like nature  of  the  growths.  In  some,  the  clusters  seem  definitely  cystic. 
Some  were  myxomatous,  hut  the  predominating  type  of  cell  was  the  spmdle 
variety;  some  showed  round  cells;  some  were  combinations  of  the  two; 
three  cases  were  fibromatous  in  type,   others   fibromyxomatous  ;  all  of  these 
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types,  however,  have  been  inckided  under  sarcoma  botryoides.  In  a  large 
number  there  were  some  muscle  fibres  and  in  some  cartilage.  MacFarland's 
own  case  did  not  contain  muscle  fibers ;  it  was  made  up  entirely  of  spindle 
cells,  and  areas  of  oedema  and  degeneration  were  numerous.  They  are  cer- 
tainly malignant  growths. 

Dr.  Levin  :  This  tumor  seems  to  be  similar  to  tlie  mixed  tumors  of  the 
testicle  where  we  find  various  kinds  of  cells.  They  are  probaljly  fcetal  in 
origin. 

Dr.  EfSENBRKY :  That  is  the  reason  I  classified  this  case  as  a  "  congenital  " 
tumor. 


XANTHOAIATA  OF  TONGUE  AND  ELBOWS 

A.    B.    EISENBREY,    M.D. 

{from   St.  Luke's  Hospital,  Pailioloyical  Dcpartinciit,  F.   C.    Wood, 

Director) 

Xanthoma  of  Tongue 

The  specimen  was  from  a  man  thirty-five  years  of  age,  a  heavy 
smoker,  a  patient  in  St.  Luke's  Hospital,  on  the  service  of  Dr. 
Abbe,  in  October,  19 14.  Two  months  previously  he  noticed  a 
hard,  painless  nodule  al)out  0.6  cm.  in  diameter  on  the  dorsal 
surface  of  the  middle  of  the  tongue,  slightly  to  the  right  side. 
On  section  the  growth  showed  distinct  demarcation  from  the 
surrounding  tissue.  It  was  covered  by  epithelium,  and  was  of 
firm  consistency.  Many  cells  could  be  scraped  from  the  cut  sur- 
face. It  was  whitish  in  color,  and  no  yellow  pigmentation  was 
noticed.  Microscopic  sections  showed  groups  of  characteristic 
fat-containing  cells  lying  in  meshes  of  a  rather  dense  connective 
tissue  stroma.  Lender  the  ])olarizing  microscope  the  fat  i)ro\ed 
to  l)e  of  the  double  refractile  \ariety. 

XaNTI10M.\  of   I'J.liOWS 

These  specimens  were  from  a  voung  Russian  woman,  twent}'- 
six  years  of  age,  a  patient  in  St.  Luke's  Hospital,  on  the  service 
of  Dr.  Downes.  Since  childhood  she  had  had  yellowish  lum])s  on 
lier  elbows.  'l\vo  montlis  l)efore  admission  in  l''cbruary,  i(ji5, 
she  noticed  the  lumi)s  (U  her  e]1)o\vs  were  becoming  larger,  and 
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that  some  small  ones  were  Ijeginning  to  api^ear  on  both  knees. 
There  was  no  history  of  previous  illness,  but  the  patient  was 
quite  neurotic  in  type,  and  had  physical  signs  of  incipient  Graves' 
disease.  Tumors  remo\ed  from  elbows  at  operation  showed  well 
encapsulated,  bright  yellow,  fibrous  nodules,  which  were  not 
attached  to  the  skin.  The  loose  tissue  about  the  nodules  and 
the  skin  also  showed  a  bright  yellow  color.  INIicroscopic  sections 
showed  t\])ical  fat-containing  cells  l}'ing  in  meshes  of  a  rather 
dense  fibrous  stroma,  and  also  a  few  fatty  cells  and  fat  masses 
that  were  loose  in  the  tissue  about  the  nodules.  The  fat  was 
doubly  refractile  with  the  polarizing  microscope.  Many  crystal 
spaces  with  giant  cells  about  them  were  present  in  some  of  the 
dense  ])ortions  of  the  nodules. 

Discussion: 

Dr.  P.\ppexheimer:  .Are  these  spaces  cholesterin  crystals? 

Dr.  Ei.sexbrev  :  Yes.  They  were  considered  to  be  cholesterin  and  in  the 
fresh  state  sheaves  of  fatty  acid  crystals  also  were  found. 

Dr.  Lambert:  Isn't  the  tongue  an  unusual  place  for  xanthoma? 

Dr.  Eisexhrev  :  Yes.-  It  is  generally  found  in  the  al)doininal  organs,  the 
trachea  and  pericardium.  The  small  xanthomata  about  the  eyes  that  occur  in 
old  people  are  pr()l)a])ly  the  result  of  degenerative  processes  and  not  neo- 
plasms. The  diagnosis  in  these  cases  was  made  on  the  nature  of  the  fatty 
cells  and  the  double  refractile  nature  of  the  fat  to  polarized  light. 

Dk.  L.^mbkrt:  In  the  second  case,  I  should  think  there  might  l)e  a  ques- 
tion as  to  its  being  xanthoma  ;  occasionally  cells  containing  ciilosterin  esters 
are  found  in  other  growths.  Was  the  cholesterin  content  of  the  blood 
determined  in  these  cases?  Contradictory  results  regarding  this  question 
have  been  reported.  In  a  recent  paper  Rosenbloom  (.Arch.  Int.  Mod.,  i<)i3, 
^11.  30,^)  reported  normal  cholesterin  content  of  the  blood  in  a  case  i)re- 
senting  multiple  xanthomata. 


]-:0SlX0PlllLlC  1X1TLTR.\TI0X  OF  Tlib:  P.XNCRICAS 

HENRY    A.    RILEY.    M.D. 

(I-roiii   the  Dcf^cirtinciit  of  I'niholof/y   of  the  College   of  rhysieians  and 
Suri/eoiis,   .Wt*.'    Vorlc   City) 

The  case  which  is  the  stibject  of  this  report  possesses  interest 
in  that  as  far  as  can  be  ascertained,  it  is  the  only  case  on  record 
which  presents  an  eosino])hilia  limited  to  the  pancreas  alone  and 
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existing  in  that  organ  without  discoverable  cause  and  independent 
of  a  generahzed  eosinophiha. 

Before  describing  the  histological  characteristics  of  the  organ 
involved,  it  may  be  well  to  consider  briefly  the  cause  of  general- 
ized and  local  eosinophiha.  The  main  authority  consulted  is  the 
exhaustive  study  on  general  and  localized  eosinophiha  by  E. 
Schwartz  in  the  Ergchnissc  dcr  aJlgcmcinc  Pathologic,  1914,  \'ol. 
J 7,  Parti. 

General  Eosuwphilia:  Drawing  his  facts  from  many  sources,  Schwartz 
places  the  normal  limits  of  the  eosinophilic  cells  in  the  circulating  blood 
between  2  per  cent,  and  4  per  cent,  in  adults.  2  per  cent,  and  5  per  cent,  in 
children.  Race,  sex,  age,  temperature  of  the  environment,  pregnancy  and 
parturition  seem  to  bear  no  direct  influence  upon  the  eosinophile  cells.  The 
condition  of  nourishment  appears  to  exert  some  influence,  starvation  reducing 
the  number  of  cells,  which,  however,  rapidly  returns  to  normal  upon  the 
restitution  of  sufficient  nourishment. 

Splenectomy  or  ligation  of  the  splenic  vessels  is  followed  by  an  immedi- 
ate decrease  in  the  number  of  cells,  then  a  rise  to  a  supernormal  figure  and 
then  a  slow  drop  to  a  subnormal  figure  which  is  then  maintained. 

The  effects  of  many  and  varied  toxic  agents  have  been  studied.  Those 
which  produce  an  increase  are  antimony,  CO,  COo  and  pilocarpine.  Hemo- 
toxic substances  seem  to  exert  no  constant  effect  upon  the  number  of  eosino- 
philes.  Anaphylactic  shock  is  regularly  followed  by  a  marked  and  protracted 
eosinophiha.  This  phenomenon  is  considered  to  be  the  explanation  of  the 
eosinophiha  observed  in  asthma,  hay-fever,  many  of  the  dermatoses  and  cer- 
tain obscure  intestinal  phenomena  which  ha\e  l^.een  held  by  many  to  lie  due 
to  localized  anaphylactic  conditions. 

Disturbances  of  the  glands  of  internal  secretion  do  not  seem  to  exert 
any  constant  effect  upon  the  eosinophiles  except  in  the  thyroid ;  hypothyroid- 
ism being  fairly  constantly  accompanied  by  an  increase,  hyperthyroidism  b\-  a 
decrease  in  the  number  of  eosinophiles.  Certain  nervous  diseases  are  accom- 
panied by  an  eosinophiha,  among  which  may  lie  named  epilepsy,  especially 
in  periods  immediately  following  active  seizures,  dementia  pr?eco.x,  paranoia, 
and  many  psychoses  of  various  origins. 

The  conditions  which  produce  the  most  striking  examples  of  eosinophiha 
are  those  associated  with  parasites.  The  site  of  the  infection  does  not  seem 
to  influence  the  Ijlood  picture,  for  similar  extreme  examples  are  found  in  all 
of  the  groups  of  ])arasites  whether  they  exist  in  the  intestinal  canal,  the 
parenchymatous  organs,  the  urinary  system,  the  muscles,  or  the  blood.  They 
differ  markedly  in  their  eosinophilic  properties,  however,  some  of  tiie  para- 
sites being  unable  to  stir  up  any  response,  while  others  produce  such  a  pro- 
found effect  that  the  eosinoi)hilic  cell  may  occupy  an  almost  exclusive  i)osi- 
tion  in  the  composition  of  the  white  elements  of  the  blood.  In  general,  higher 
values  are  observed    in   children   than    in   adults.     Those   parasites   which    are 
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FiG.    I.     Low    ])()\vcT   picture   showing   islands   of    large   size   and   eosinopliilic 
infiltration  of  tiic  surrounding  tissues. 
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capable  of  passing  into  encysted  form  gradually  show  a  diminishing  influence 
on  the  eosinophiles.  If,  however,  the  contents  of  the  cyst  gain  access  to  the 
blood  stream  either  by  rupture,  or  liy  aspiration  and  injection,  an  immediate 
eosinophilic  response  results.  Of  the  intestinal  parasites,  the  Ankylostoma 
duodcnalc  stands  at  the  head  in  its  ability  to  produce  an  eosinophilic  re- 
sponse, values  as  high  as  80  per  cent,  having  been  recorded.  When  it  is 
considered  that  at  the  same  time  there  is  a  marked  rise  in  the  total  number 
of  leucocytes,  it  can  readily  be  seen  that  enormous  numbers  of  new  cells 
have  been  added  to  the  circulating  blood.  Malaria  in  its  chronic  forms  has 
been  known  to  produce  20  per  cent,  of  eosinophiles. 

Certain  of  the  infectious  diseases  present  instances  of  moderate  in- 
creases in  the  number  of  eosinophiles, — rheumatic  fever,  scarlet  fever,  vac- 
cinia, the  post-critical  period  in  pneumonia  when  the  eosinophiles  which  have 
heretofore  been  completely  absent  from  the  blood  reappear.  In  gonorrhea, 
especially  with  the  incidence  of  complications,  a  moderate  increase  in  the 
number  of  eosinophiles  has  been  observed,  while  extreme  values  of  25  per 
cent,  have  been  recorded.  Amoebic  dysentery  has  also  shown  high  figures,  47 
per  cent,  having  been  reported  in  one  case. 

In  tuberculosis  we  find  the  eosinophiles  playing  a  role  of  some  prognostic 
importance  for  they  disappear  from  the  blood  in  cases  of  advancing  involve- 
ment by  the  tubercle  bacillus  and  reappear  only  when  the  reparative  processes 
of  the  body  have  succeeded  in  outstripping  the  ravages  of  the  disease. 

The  list  of  dermatoses  with  which  eosinophilia  has  lieen  associated  is  a 
long  and  formidalile  one.  It  is  an  almost  constant  accompaniment  of  urti- 
caria, eczema,  prurigo,  iodide  and  mercury  erythemata,  and  all  vesicular  and 
bullous  diseases.  Psoriasis  shows  an  eosinophilia  only  inconstantly,  liut  it  is 
invariably  present  in  the  dermatitis  exfoliativa  which  often  follows  psoriasis. 

A  general  eosinophilia  is  also  seen  accompanying  many  of  the  granulo- 
mata  and  neoplasms.  Prominent  among  these  is  Hodgkin's  disease  where 
figures  up  to  28  per  cent,  may  lie  encountered.  Curiously  enough,  higher 
values  may  be  met  with  after  .r-ray  treatment,  percentages  up  to  68  per  cent, 
having  been  reported.  Cjcneral  sarcomatosis  and  carcinosis  may  produce  a 
generalized  eosinophilic  response  e\en  to  45  per  cent,  in  cases  of  the  latter. 
Lymphosarcoma  nia\'  also  produce  a  general  blood-reaction,  l)ut  to  a  less 
degree. 

Local  Eosinophilia:  The  eosinophiles  arc  found  widely  scattered  through- 
out the  body  under  physiological  conditions,  both  in  the  fluids  of  the  body 
and  also  in  the  tissues.  In  the  hsemolymph  glands  they  arc  more  numerous 
than  in  the  (jrdinary  lyni|)h  glands.  They  are  said  to  lie  alisent  from  the 
mucous  nicmliranc  nf  tiic  cesophagus  and  stomach  but  are  present  in  consider- 
able nunibirs  in  that  of  the  intestine.  A  diet  mainly  of  meat  or  one  con- 
taining many  irritating  components  is  said  to  increase  the  number  of  the 
eosinophiles  in  the  mucosa.  During  the  digestive  periods  the  number  in  the 
spleen  increases,  while  in  fasting  periods  only  a  few  can  lie  found.  When 
present  they  are  found  only  in  the  jiulp.  There  are  no  recorded  investiga- 
tions as  to  their  presence  in  the  salivary  glands  or  the  pancreas. 

They   exist    in    only    moderate   numliers    in    the    walls   of    tlie    ri'sjiiratory 
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Fk;.  2.     Higli  power  of  same  sliowinjf  disordered  structure  of  the  islands  and 
the  infiltration  of  the  surrounding  tissues  by  eosinophiles. 
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tract,  but  are  said  to  present  accumulations  about  the  mucous  glands  of  the 
bronchi. 

They  may  Ije  found  in  \arying  numbers  in  the  thymus  increasing  up  to 
the  seventh  month  and  then  receding. 

In  lesions  of  the  gastro-intestinal  tract  they  may  be  materially  increased 
in  number,  being  found  in  catarrhal  gastritis,  atrophic  gastritis  and  especially 
in  tissues  showing  neoplastic  changes.  They  are  supposed  to  bear  a  direct 
relation  to  the  increased  mucous  secretion  of  the  disordered  mucosa  rather 
than  to  the  processes  of  disintegration.  In  some  forms  of  appendiceal  in- 
flammation they  are  quite  numerous.  These  accumulations  in  the  mucosa  of 
the  intestinal  tract  are  attributed  to  local  immunity  reactions  comparable  to 
the  generalized  eosinophilia  associated  with  anaphylactic  phenomena. 

They  are  present  in  the  myocardium  of  cases  dying  during  the  course  of 
diphtheria.  They  are  not  found  in  cases  proving  fatal  prior  to  the  seventh 
day  of  the  disease.  Attempts  to  explain  them  on  the  basis  of  anaphylaxis 
resulting  from  the  injection  of  antidiphtheric  sera  have  not  been  successful, 
for  they  have  been  found  as  freciuently  in  those  who  have  been  and  those 
who  have  not  been  treated  with  serum.  They  are  not  present  in  increasing 
numbers  in  comparison  with  the  number  of  serum  injections,  and  they  bear 
no  relationship  to  the  clinical  severity  of  the  case.  They  are  found  closely 
gathered  about  the  smaller  blood  vessels  but  not  in  the  region  of  blood  ex- 
travasations nor  near  the  foci  of  degeneration. 

They  are  inconstantly  present  in  the  pus  arising  from  non-specific  inflam- 
mations, but  in  the  pus  from  gonorrheal  processes  in  any  site  they  are  abun- 
dantly present,  increasing  in  direct  relation  to  the  duration  of  the  process 
until  they  may  make  up  almost  the  entire  bulk  of  the  suppurative  material. 
In  the  nasal  and  bronchial  secretions  from  asthma  and  hay-fever  they  are 
very  numerous  and  may  in  these  instances  be  largely  mononuclear  in  charac- 
ter. In  asthma  it  has  l^een  noted  that  large  numbers  of  the  leucocytes  found 
in  the  urine  may  be  eosinophiles.  The  faeces  in  cases  of  intestinal  helmin- 
thiasis may  contain  large  numbers  of  eosinophilic  leucocytes.  Pleural  exu- 
dates often  show  increasing  numbers  of  eosinophiles  as  the  inflammatory 
process  recedes. 

The  parasitic  lesions  of  the  skin  show  a  local  eosinophilia,  the  cells  be- 
ing arranged  either  in  gr()Ui)s  or  scattered  diffusely  through  the  tissues. 
Often  they  are  gathered  about  the  smaller  blood  \-essels.  In  cases  of  infec- 
tion with  TrtcliiiiclUi  the  eosinophiles  are  not  strictly  limited  to  the  immedi- 
ate vicinity  of  the  parasite,  but  they  may  be  found  throughout  the  interstitial 
inflammatory  tissue.  In  lymph  node  involvement  by  J'ilaria  the  eosinophiles 
may  be  found  in  large  numbers  occupying  both  the  lymph  sinuses  and  the 
lymi)h  cords.  The  lymphatics  may  also  be  found  to  contain  great  numbers 
of  eosinophiles.  lialautidium  coli  is  also  capa1)le  of  producing  a  marked 
eosino|)hilia,  the  infected  areas  of  the  colon  containing  many  of  these  cells. 

The  drrmatoses  in  a  similar  manni'r  show  a  local  eosinophilia,  the  tis- 
sues surrounding  and  underlying  the  lesions  often  being  tightly  packed  with 
eosinophiles.  The  skin  diseases  capable  of  i)roducing  a  local  eosinophilia  are 
identical  with  those  which  are  responsible  for  the  similar  generalized  blood 
reaction. 
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The  local  eosinophilia  about  neoplasms  is  often  of  consideralile  impor- 
tance. This  question  presents  many  obscure  and  puzzling  features  for  no 
one  constant  factor  can  be  found  exercising  any  marked  influence  upon  this 
specialized  tissue  reaction.  One  form  of  tumor  may  in  one  site  be  accom- 
panied by  a  marked  eosinophilia  only  to  find  a  similar  reaction  completely 
lacking  in  a  similar  tumor  in  another  region,  and  one  form  of  tumor  in  a 
given  region  may  supply  many  eosinophiles,  whereas  a  different  tumor  in  the 
same  tissue  will  show  none.  In  general,  however,  it  may  be  stated  that 
those  tissues  which  are  exposed  to  the  greatest  irritation  are  those  in  which 
the  eosinophiles  are  the  most  numerous. 

The  carcinomata  are  fairly  regularly  accompanied  by  a  moderate  eosin- 
ophilic infiltration,  the  uterus  being  the  tissue  which  is  capable  of  furnishing 
the  greatest  numbers  of  these  cells.  They  are  also  present  to  a  lesser  degree 
in  sarcomata  of  all  types.  They  are  usuallj'  infrequent  in  the  hyperneph- 
romata.  Benign  growths  may  also  show  an  eosinophilia,  but  less  regularly 
and  to  a  slighter  degree,  than  the  malignant  growths. 

The  lesions  of  periarteritis  nodosa  show  regularly  a  diffuse  admixture  of 
eosinophilic  cells. 

CASE    REPORT 

Tlie  child  whcse  pancreas  is  the  stibject  of  tliis  paper  was  Ijorn 
on  the  -25tli  of  March  of  lliis  \ear  at  the  Xnrser}'  and  Cdiild's 
Hospital.  It  was  the  last  of  fourteen  pre.^nancies.  one  of  which 
terminated  in  a  still-l)irth ;  all  the  others  howexer,  including"  this 
one  were  n(;rnial  in  all  respects.  The  child  was  H\ing"  \.vav\ 
labor  began,  but  as  it  was  a  \ery  large  child,  weighing  o\er  ten 
pounds  and  being  a  breech  presentation  w  ith  a  long  difhcult  labor, 
extraction  was  protracted  and  the  child  was  born  dead.  There 
were  no  external  abnormalities,  no  stigmata  of  s\philis.  and  all  the 
organs  were  found  in  an  approximately  normal  condition.  The 
l)ancreas  was  grossly  quite  normal.  The  cause  of  death  was  as- 
certained to  be  a  fracture  between  the  third  .and  ftnu'lh  cervical 
vertebrae,  consequent  upon  forcible  extraction  in  the  breech 
position.  No  sus])icion  of  anything  jjathological  was  arotised 
in  the  routine  microsco])ical  examination  except  for  a  slight 
degree  of  degeneration  in  the  parenchymal  cells  of  the  liver, 
kidneys  and  adrenals,  until  tlie  pancreas  was  reached,  where 
a  most  unusual  and  interesting  condition  was  fotnid.  This 
change  affected  all  the  constituents  of  the  ])ancreas.  the  i-^lands 
of  Langerhans.  the  interstitial  tissue  and  last  and  least  the  acinar 
tissue.  The  same  condition  existed  in  all  parts  of  the  organ 
examined. 
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The  islands  were  enormously  increased  in  size  and  almost 
visible  to  the  naked  eye.  They  were  much  distorted  and  their 
usual  orderly  internal  structure  was  much  obscured.  They  were 
made  up  chiefly  of  two  types  of  cells  :  (  i  )  A  cell  which  comprised 
the  main  bulk  of  the  island  and  was  large  with  a  granular  deep 
staining  cytoplasm  and  an  ill-defined  cell  outline.  The  nuclei 
differed  much  in  size,  some  were  very  large  indeed  and  presented 
a  clear  protoplasm,  a  definite  chromatin  network,  and  in  some 
cases  a  distinct  nucleolus.  The  cytoplasm  of  the  cells  in  many 
areas  resembled  a  syncytium.  These  cells  suggested  in  many  of 
their  properties  neoplastic  cells.  (  2  )  The  second  type  of  cell  was 
much  less  numerous  and  was  arranged  principally  al^out  the 
periphery  of  the  islands.  It  had  a  small  darkly  staining  nucleus, 
more  or  less  oval  in  outline,  in  which  no  chromatin  network  could 
be  made  out.  Its  cell  outline  was  somewhat  more  definite  than  that 
of  the  preceding  cell,  and  its  cytoplasm  took  a  pinker  stain.  Oc- 
casional eosinophiles  could  be  seen  in  among  the  cells  of  the 
island.  In  the  spaces  which  surrounded  the  capillary  loops  could 
be  seen  numljers  of  jjeautifull}'  granulated  e(;sinophiles,  which 
were  in  greater  part  multilobular,  although  mononuclear  cells 
were  present  in  fair  numbers.  In  the  connective  tissue  of  the 
capillary  loops  the  eosinophiles  seemed  to  be  surrounded  by  deli- 
cate connective  tissue  strands.  The  connective  tissue  of  the  pan- 
creas ])resented  the  most  extraordinary  eosinophilic  infiltration, 
the  entire  tissue  ha\"ing  been  simply  converted  into  eosinophilic 
tissue,  each  cell,  in  many  instances,  surrounded  by  delicate  con- 
necti\-e  tissue  fibrils,  lietween  the  eosinophile  cells  could  l)e  seen 
occasional  connective  tissue  cells  and  only  very  infrequently  a 
polNiiuclear  leucocyte.  Fhe  tissue  was  so  densely  infiltrated  with 
eosin(;philes  that  it  was  difficult  to  demonstrate  any  ])articular 
condensati<.n  about  the  Ijlnod  \csscls.  The  capillaries  were  en- 
gorged and  the  lining  endothelium  seemed  enlarged  and  swollen, 
l)ut  onl\'  occasional  eosino])hiles  could  be  foimd  within  the  capil- 
laries. There  was  a  large  amount  of  free  eosin-staining  granular 
material  ])resent  in  the  section.  .Scattered  here  and  there  singly 
and  in  small  (■lnm])^  between  the  cells  could  be  seen  long  needle- 
like crystals  ])oinle(l   at   each   end   and   somewhat   thicker  at   the 
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middle,  which  took  a  pink  stain,  and  seemed  to  be  typical  Charcot- 
Leyden  crystals.  The  acinar  tissue  was  much  reduced  in  amount 
and  the  acini  were  in  large  part  isolated  from  one  another  by  a 
uniform  increase  in  the  amount  of  inter-acinar  connective  tissue 
which  appeared  oedematous  and  was  loaded  with  eosinophiles. 
The  majorit}'  of  the  acinar  cells  ai)peared  quite  normal  but  occa- 
sional \acuolated  cells  and  indeed  entire  degenerating"  acini  could 
be  found.     The  eosinophile  cells  did  not  invade  the  acini. 

Attempts  to  clear  up  the  etiology  of  this  condition  have  been 
without  success.  Tissue  stained  by  the  Le\aditi  method  and 
examined  for  spirochaetae  has  not  disclosed  any  (;f  these  organ- 
isms, r.fforts  to  find  bacteria  in  pre])arations  stained  by  the 
Gram  method  and  with  Giemsa's  stain  ha\'e  also  been  unsuc- 
cessful. 

The  question  of  the  origin  of  the  eosinophiles,  whether  by  emi- 
gration from  the  blood  vessels  or  by  local  production  will  be  left 
open. 

It  is  e(|ually  impossible  to  gi\e  an_\-  definite  opinion  as  to  the 
underlying  cause  for  this  peculiar  picture.  Imt  it  would  seem  that 
it  was  associated  with  the  islands  of  Langerhans.  The  a])pear- 
ance  of  the  cells  of  the  islands  indicated  that  some  unusual  proc- 
ess was  in  course  there  and  it  is  conceivable  that  some  abnormality 
in  their  metabolism  may  be  responsible  for  the  e(5sino])hilic  infil- 
tration. 
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Discussion  : 

Dr.  P.'\ppk.\hki.mi:r  :  I  would  hkc  to  ask  the  Society  for  suggestions 
about  this  case.  It  seems  to  be  an  unusual  condition  and  none  of  the  long 
list  of  possible  cau.ses  of  eosinoi)hilia.  which  \)r.  Kiley  has  cited  .seems  ap- 
plicable here.  In  no  inflammatory  condition  with  which  I  am  familiar,  is  the 
exudate  composed  entirely  of  eosinophilic  cells.  There  are,  of  course,  a  great 
many  eosinophiles  in  gonococcus  infections  f)f  the  mucous  membranes,  but 
in  Dr.  Riley's  case  the  exudate  is  exclusively  eosinophilic.  .Active  blood  for- 
mation in  and  about  the  pancreas  is  not  uncommon  in  new-born  infants.  In 
this  case,  however,  the  absence  of  other  blood  elements  and  of  active  hemato- 
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poiesis  in  the  liver — and  the  fact  that  the  eosinophiles  are  almost  all  pol}-- 
morphonuclear  makes  it  certain  that  the  areas  are  not  to  be  regarded  as 
blood-forming  islands. 

Dr.  Eisexbrey  :  The  only  thing  I  have  seen  resembling  this  was  in  a 
case  of  Hodgkin's  disease,  where  the  eosinophilic  infiltration  was  verj-  nearly 
as  marked.  Occasionalh^  in  epithelioma  of  the  cervix  you  see  the  exudate 
composed  almost  entirely  of  eosinophiles,  but  these  conditions  have  no  bear- 
ing on  this  particular  case. 


pathological  findings  in  a  case  of 
a:\iaurotic  fa:viily  idiocy 

SARA   WELT-KAKELS.    M.D. 

As  it  is  the  writer's  intention  to  publish  later  a  paper  upon 
this  subject  in  extcnso,  only  a  brief  abstract  of  the  report  will 
be  given  on  this  occasion  in  connection  with  the  demonstration 
of  sections  from  a  case  of  amaurotic  family  idiocy. 

A  general  review  of  the  contributions  to  the  present  knowl- 
edge of  the  subject  will  be  omitted  at  this  time  and  attention  will 
be  given  to  the  discussion  of  the  case.  Pathological  findings 
were  demonstrated  by  microscopical  sections  of  the  brain,  spinal 
cord,  and  spinal  ganglia  of  a  girl  who  died  from  this  disease 
when  2^  months  old.  The  nervous  tissues  showed  widespread  de- 
generative processes  involving  the  gray  nerve  cells,  consisting  of 
balloon-like  swellings  of  the  cell  body  and  dendrites  with  the 
disappearance  of  the  Nissl  bodies  and  a  peripheral  displacement 
of  the  nucleus.  In  more  advanced  degeneration,  the  cells  appeared 
like  structureless  masses.  These  alterations  of  the  cells  were 
especially  well  demonstrated  in  sections  stained  with  Rielschow- 
sky"s  stain. 

Sections  of  the  ductless  glands  of  the  patient  were  also  ex- 
hibited. The  thymus  showed  marked  increase  in  connective 
tissue,  mainly  in  the  septa.  Hassal's  bodies  appeared  to  be  in- 
creased in  amount,  with  disappearance  of  thymic  parenchyma. 

The  thyroid  sections  showed  no  changes. 

The  adrenals  showed  slight  i)arenchymatous  degeneration :  the 
cortical  substance  was  sf^mewhat  shrunken. 
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The  hypophysis  showed  increase  in  the  number  of  acidophihc 
cells. 

The  examination  of  the  ductless  glands  seemed  to  he  \ery 
opportune,  since  Dr.  Harlow  Brooks  reported  marked  alterations 
in  the  thymus,  adrenals  and  pituitary  glands  in  a  case  of  amau- 
rotic family  idiocy,  juvenile  type.  These  lesions  suggested  to 
Dr.  Brooks  atypical  functional  activity  and  a  possible  causal  re- 
lationship in  this  disease.  The  findings  in  the  ductless  glands 
of  my  case  did  not  seem  to  justify  the  assumption  that  they  were 
either  direct  or  indirect  factors  in  the  causations  of  this  fatal 
malady,  nor  were  the  lesions  found  in  the  endocrinous  glands  path- 
ognomic for  amaurotic  family  idiocy,  infantile  type. 

A  careful  comparative  study  of  ductless  glands  from  children 
of  approximately  the  same  age.  which,  by  courtesy  of  Dr.  A.  !\i 
Pappenheimer  I  was  gi\en  the  (jpi)ortunity  to  examine  at  the 
Nursery  and  Child's  Hospital,  seemed  to  show  that  similar 
changes  in  the  endocrinous  glands  occurred  in  children  who  suc- 
cumbed to  other  diseases. 

Discussion  : 

I)u.    Papi'e.nhkimkk  :  Was  the   sympathetic   system   investigated? 

Dr.  Welt-Kakels  :  No.  so  far  as  I  know,  in  none  of  the  cases. 

Dr.  Levix:  Did  I  understand  that  some  chemical  examination  had  been 
made  of  the  central  nervous  system,  or  not?  Was  any  thing  found  chem- 
ically that  would  indicate  where  the  trouble  lay?  Most  probably  this  is  a 
metabolic  condition,  and  not  an  infection.  In  this  case  some  abnormal  prod- 
ucts in  the  brain  may  indicate  the  condition. 

Dr.  Welt-Kakels:  Mott  found  diminution  of  sulphur  and  pliosphorus. 
This  was  not  corroborated  bv  Heiman,  COim  and   IJookman. 


MORPHOLOGICAT  CH.\NGRS  INDUCKD  IN  TUMORS 

UNDI'.R   THb:   IXFLUF.Nrr-:   (W   R0RNTG!':N 

R.\YS   .\NI)    kADIlAI 

IS.\.\C    Li:\IX.    M.I). 
(l-nim    llic   Dc[<artmcHl   of   Cancer   Ncscarcli   of   the   Montcjiorc   Uoiiic) 

The  physical  pro])erlics  of  Roentgen  and  gamma  rays  emitted 
bv  radio-active  substances  are  completely  analogous  to  the  rays 
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of  light.  Both  kinds  of  rays  represent,  in  accordance  with  the 
recent  physical  conceptions,  waves  of  ether.  The  wave  length 
of  actinic  rays,  i.  e.,  of  Roentgen  and  gamma  rays,  are  a  thousand 
and  more  times  shorter  than  the  shortest  ultra- violet  rays  of 
light.  As  a  result  the  rays  of  light  are  absorbed  completely  by  the 
first  superficial  layers  of  a  substance  which  they  traverse.  The 
actinic  rays,  on  the  other  hand,  penetrate  into  deeper  layers  of 
the  substance,  and  only  a  fraction  of  them  is  lost  through  absorp- 
tion by  the  more  superficial  layers. 

The  biological  action  of  the  two  kinds  of  rays  is  also  analo- 
gous. This  analogy  is  very  evident  in  the  so-called  x-ray  burn 
of  the  skin.  When  a  large  dose  of  soft  .v-rays  is  applied  to 
the  unprotected  skin  there  takes  place  an  erythema,  blistering  and 
ultimately  the  condition  is  cjualitatively  identical  with  a  sunburn 
and  only  difters  from  it  in  degree.  The  Ijrowning  of  the  skin 
which  takes  place  as  a  result  of  an  .r-ray  burn,  or  occasionally 
after  .r-raying  of  the  skin  even  without  the  formation  of  a  burn 
is  identical  with  the  pigmentation  of  the  skin  after  a  sunburn. 
Here  again  the  ditTerence  is  only  in  degree. 

Fr.  Bernig  in  a  recent  review  states  that  the  rays  of  light,  or 
rather  of  the  ultra-violet  light,  wbich  is  the  only  Ijiologically  active 
part  of  the  spectrum,  produce  the  following  efi'ect  on  the  skin: 
Direct  destruction  of  the  cells;  thrombosis  of  the  l^lood  vessels 
(through  the  direct  influence  of  the  rays  on  the  endothelium  and 
musculature  of  the  vessels)  and  sero-haemorrhagic  inflammation. 
The  latter  ends  with  the  formation  of  hyj^ertroj^hic  connective 
tissue.  It  will  be  seen  later  that  these  morphological  changes  are 
very  similar  to  the  changes  induced  in  tissues  by  actinic  rays. 

The  analysis  of  a  biological  action  of  any  agent  is  much 
simpler  in  the  uncomplicated  cellular  structure  of  a  plant  or 
lower  animal  than  in  a  \ertel)rate.  A.  Richards  came  to  the  fol- 
lowing conclusions  from  his  studies  on  the  effect  of  .r-rays  on  the 
rate  of  cell  division  in  the  early  cleavage  of  Plaiiorbis.  The  first 
effect  of  exposure  to  .r-rays  upon  the  rate  of  cleavage  of  the  eggs 
of  Planorhis  is  to  stimulate  mitotic  activity,  h^ollowing  the  phase 
of  acceleration  a  ])hase  of  depression  sets  in;  the  end  result  is  a 
marked  retardation  in  the  development  of  the  egg. 
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In  a  verte])rate  the  actinic  ra}s  produce  a  l)i()logical  effect  on 
all  the  tissues  of  the  organism,  Imt  the  degree  (^f  injury  varies 
greatly  with  the  different  tissues.  It  may  be  stated  as  a  general 
rule  that  tissues  consisting  of  less  differentiated,  younger  cells 
also  cells  in  a  state  of  active  proliferation  are  most  deeply  in- 
fluenced by  the  rays.  It  is  probable  that  in  these  complex  verte- 
l)rate  tissues  the  first  effect  of  the  rays  also  consists  in  an  accelera- 
tion of  the  cellular  functi(;ns.  But  it  is  very  difficult  to  demon- 
strate such  a  phenomenon  morphologically.  Histologically  one 
sees  finally  complete  necrosis  of  the  cell.  Every  tumor  consists 
of  undifferentiated  young  cells  in  a  state  of  active  proliferation, 
consequently  a  strong  selecti\e  biological  influence  of  the  rays 
on  tumors  must  be  considered  certain  a  priori.  The  morpholog- 
ical changes  which  take  place  in  tumors  under  the  influence  of  the 
rays  differ  willi  the  diiferent  types  of  tumc.r  and  it  may  l)e  well 
to  consider  them  separately. 

Carcinoma. — The  first  morjjhological  changes  which  occur 
in  carcinomatous  tissue  under  the  influence  of  actinic  rays  are 
(;bser\ed  in  the  tuni(-r  cells  themselves  and  are  manifested  b}' 
the  vacuolization  (^f  the  prc.toplasm.  pycnosis  of  the  nuclei,  karyol- 
ysis  and  complete  necrtjsis  of  the  cell.  All  this  is  accompanied 
by  a  round  cell  infiltration  which  replaces  the  destroyed  carci- 
nomatous cells.  Somewhat  later  there  begins  formation  of  dense 
sclerotic  connective  tissue  poor  in  blood  \essels.  This  connecti\e 
tissue  formation  may  become  very  extensive,  surround  islands  of 
carcinomatous  cells  and  assist  in  the  (lestructi(.n  of  the  latter. 
The  following  case  of  carcinoma  of  the  sigmoid  with  metastatic 
dissemination  in  the  peritoneum  which  came  to  autoi)sy  after  six 
months  of  continuous  .r-ray  treatment  demonstrates  the  im- 
portance and  extent  of  this  connect i\e  tissue  formation. 

The  patient  died  of  acute  intestinal  obstruction.  At  the 
autopsy  there  were  found  in  the  peritoneal  cavity  .several  loops  of 
the  intestines  adherent  by  old  adhesions  to  the  posterior  surface 
of  tumor  mass  in  the  sigmoid.  The  peritoneum,  es])ecially  in  the 
pelvis,  was  studded  with  numerous  white  ])la(|ues.  varying  in  size 
from  one  mm.  to. one-half  cm.  in  diameter — the  larger  ones  were 
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quite  firm  to  the  touch.  On  section  the  mesenteric  lymph  nodes 
were  rather  small  and  reddish  in  color. 

2>iIicroscopical  examination  of  a  section  taken  through  two 
loops  of  the  small  intestine  which  were  firmly  bound  together  by 
old  adhesions,  showed  that  the  adhesions  consisted  of  a  thick  laver 
of  connecti\e  tissue  containing  occasional  nests  of  tumor  cells. 
These  nests  were  rather  more  abundant,  however,  in  the  muscular 
layers  of  the  intestine  than  in  the  fil)rous  tissue  connecting  the 
loops.     The  tumor  cells  stained  very  deeply. 

Another  section  taken  from  the  edge  of  the  colostom}'  wound 
showed  a  bit  of  skin  with  a  wide  zone  of  connective  tissue  beneath 
in  which  there  were  occasional  groups  of  tumor  cells  in  the  mus- 
cular layers  and  mucous  membrane  of  the  intestine.  There  were 
relatively  few  groups  of  tumor  cells  in  the  muscular  layers,  but 
the  mucous  membrane  was  rather  densely  infiltrated  with  tumor. 
In  the  muscle,  especially,  one  could  see  groups  of  tumor  cells, 
apparently  degenerated,  in  the  midst  of  a  mucoid  material  of 
the  character  that  is  found  in  the  so-called  colloid  carcinomata. 

The  peritoneal  nodules  were  composed  of  dense  connective 
tissue,  with  occasional  groups  of  tumor  cells,  which,  as  elsewhere, 
stained  poorly.  No  follicles  of  colloid  material  were  present. 
In  some  nodules  no  tum(;r  cells  were  found. 

Sarcoina. — The  morjihological  changes  induced  in  sarcom- 
atous tissue  l)y  actinic  rays  is  identical  with  those  induced  in  car- 
cinoma. The  following  case  of  a  giant  cell  sarcoma  of  the  lower 
jaw  illustrates  this  effect.  A  small  piece  was  remoxed  for  micro- 
scopic examination  which  showed  a  sarccma  with  numerous  giant 
cells  and  actively  growing  spindle  cells.  I'ollowing  eight  weeks 
of  combined  radium  and  .r-ra}-  treatment  another  section  was 
taken  from  tlie  same  region  from  which  the  ])re\ious  one  was 
(obtained.  I'he  section  shcnved  a  \ery  l(;ose  connectixc  tissue, 
relatively  poor  in  cells  and  beneath  this  a  denser  zone  of  cellular 
connective  tissue.  No  giant  cells  or  distinct  spindle  cells  were 
present.  A  radiogram  taken  at  the  same  time  showed  that  the 
whole  tumor  was  surrounded  by  a  great  deal  of  newly  formed 
bone.      I'Aaminalion   throui-h   the   mouth   showed   the   tumor   to 
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have  completely  disappeared  and  there  was  present  instead  a  large 
ca\'it}'  lined  hy  a  shell  of  bone. 

Rhiiioscicroiiia. — Infectious  granulomata.  wliethcr  tul)ercu- 
lous.  syphilitic  or  of  any  other  kind,  are  influenced  l)y  the  actinic 
rays  as  lympho-sarcoiuata.  The  lymphoid  cells  are  destroyed 
and  replaced  by  dense  sclerotic  fibrous  connective  tissue.  Rhino- 
scleroma  is  an  infectious  granuloma,  characterized  by  the  pres- 
ence in  the  granulation  tissue  of  the  so-called  Mikulicz  cells.  The 
latter  are  degenerated  lymphoid  cells,  enlarged  in  size,  inside  of 
which  may  be  found  frequently  the  Frisch  l)acillus,  the  etiological 
factor.  Under  the  infiuence  of  radium  the  observed  cases  showed 
a  disappearance  of  the  obstructing  swelling  of  the  naso-pharynx. 
The  microscopic  examination  showed  that  the  granulation  tissue 
was  completely  replaced  by  dense  connective  tissue. 

CONCLUSION 

Idius  the  most  generally  observed  morphological  change  in 
tumor  tissue  under  the  influence  of  radiation  is  the  extensi\-e  for- 
mation of  sclerotic  connective  tissue.  Some  obserx'ers  maintain 
that  this  new  connective  tissue  formation  is  the  only  direct  effect 
of  radiation.  The  destruction  of  the  tumor  cells  is  secondary  and 
is  due  to  lack  of  nutrition.  1'liis  o])inion  cannot  be  accepted  as 
true.  In  the  first  place,  as  was  sliown  abo\e,  the  first  change 
noted  in  carcinoma  was  the  destruction  of  the  cells  and  only  sub- 
sequently did  the  connective  tissue  form.  Moreoxer,  in  certain 
conditions,  for  in-^tance  rodent  ulcer  of  the  skin,  the  e])ithelioma 
heals,  is  covered  with  skin  e])itheliuni  and  there  is  no  formation  of 
connective  tissue. 

Other  investigators  assert  that  the  destruction  of  the  tumor 
cells  is  the  onlv  direct  alTect  of  radiation.  The  formation  of  con- 
nective tissue,  in  accordance  with  this  \iew  is  secondary  to  the 
accumulation  oi  dead  tumor  cells  and  is  analogous  to  formation 
of  connective  tissue  about  foreign  bodies.  This  assumption  is 
also  hardly  tenable.  In  the  lir->t  place  the  amount  ol'  connective 
tissue  f(jrmation  in  the  peritoneal  nodules  of  the  carcinoma  of  the 
sigmoid   reported  above   was  entirely  out  of  proportion  to  the 
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number  of  carcinomatous  cells  present.  Aloreover,  if  such  young 
connective  tissue  were  formed  only  by  the  stimulus  of  dead  tumor 
cells,  then  the  actinic  rays  subsequently  would  dissolve  this  con- 
nective tissue  as  easily  as  it  dissolves  a  keloid.  But  this  does  not 
take  place  and  the  amount  of  connective  tissue  usually  increases 
with  subsecjuent  radiations. 

It  must  be  concluded  then  that  morphological  changes  which 
take  place  in  tumor  tissue  under  the  influence  of  actinic  rays  are 
two-fold.  There  occurs  an  inhibition  and  ultimate  destruction  of 
the  tumor  cells  with  irritation  and  consecjuent  proliferation  of 
surrounding  connecti\T  tissue.  But  the  beginning  of  this  new 
connective  tissue  cannot  be  looked  for  in  the  normal  tissue  sur- 
rounding the  tumor.  The  post-mortem  study  of  the  carcinoma  of 
the  sigmoid  showed  that  there  was  no  new  connective  tissue 
formed  anywhere  in  the  normal  organs  under  the  influence  of 
radiation.  The  source  of  this  new  connective  tissue  must  be 
looked  for  either  in  the  stroma  of  the  tumor  or  in  the  round  cell 
infiltration  which  always  closely  follows  the  destruction  of  the 
tumor  cells  by  the  rays. 

It  may  be  stated  then  that  the  destruction  of  the  tumor  cells  is 
the  primary  and  the  formation  of  new  sclerotic  connective  tissue 
a  secondary  but  at  least  as  important  a  phase  in  the  morphological 
changes  which  take  place  in  tumors  under  the  influence  of  actinic 
rays. 
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Discussii)u : 

1)K.  SiTTKNFiKi.i) :  1  would  likc  to  ask  Dr.  Levin  whetluT  he  lias  studied 
vascular  changes  in  the  tumor  and  whether  he  has  any  notion  as  to  just  how 
the  cells  arc  influenced, — whether  by  dissociation  of  the  chemical  comi)onent 
parts  of  the  cells  or  by  destruction  of  the  generative  apparatus  of  the  cell  as 
held  by  Wasscrmann,  or  by  inactivation  of  intracellular  ferments? 

Dr.  Lkvin  :  So  far  as  blood  vessels  are  concerned,  there  takes  place  a  con- 
dition similar  to  endarteritis  obliterans  which  decreases  the  amount  of  blood 
supiilied  to  the  tumor  causing  inhibition  and  death  of  the  tumor  cell.  .\s  to 
Dr.  Sittenlield's  second  (|ueslion,  it  is  impossible  at  present  to  determine  the 
mechanism  (;f  ihe  l)iological  action  tjf  the  actinic  rays. 
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ment of  Pathology  of  the  College  of  Physicians  a)id  Surgeons) 

(a)    IXCIDKNCK 

Among  fifty-five  autopsies  performed  at  Moutefiore  Hospital 
during  the  past  eight  months  nine  cases  of  amyloidosis  have  been 
encountered,  an  incidence  of  18  per  cent.  Chronic  puhiKjnary  tu- 
berculosis was  the  cause  of  death  in  twenty-one  cases,  eight  of 
which,  or  38. i  per  cent.,  showed  a  (lc])osilion  of  ani}loid  in  vari- 
ous organs. 

As  will  be  seen  from  the  accompanying  tabic  these  figures  sug- 
gest that  amyloidosis  is  far  more  common  in  this  hospital  than  in 
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Other  institutions  from  which  statistics  on  this  point  are  available. 
Fortunately,  we  are  able  to  compare  these  figures  with  those  ob- 
tained from  the  records  of  the  Presbyterian  Hospital  where  dur- 
ing the  past  seven  years  only  six  cases  of  amyloidosis  have  been 
observed  in  approximately  eight  hundred  and  fifty  autopsies,  an 
incidence  of  0.7  per  cent. 

Also  at  the  College  of  Physicians  and  Surgeons,  where  autopsy 
material  is  received  from  various  hospitals,  only  twelve  cases  of 
amyloidosis  have  been  seen  in  nearly  one  thousand  autopsies. 
Statistics  from  foreign  hospitals  show,  too,  a  far  lower  incidence. 
It  has  seemed  to  us  that  a  consideration  of  the  possible  causes  for 
this  striking  difference  in  frequency  should  prove  of  interest. 

TABLE 


Cases  g^ 

Chronic     Show-  c  v 

Tuber-  \      ing  -o  ^ 

culosis   Amyloi-  '5  _ 

dosis  ^^ 


Non-  Cases  «J -• 
Tuber- j  Show- I  |^ 
culous  ,  '"S  .^  ^ 
Cases  Amyloi-  o  „ 
dosis      ■— '^ 


Total 
Autop- 
sies 


Total        .    . 

Num-  I   o  c 

,  ber  I  g^ 
Cases  of  3  J, 
Amyloi-    '^^ 

dosis     1  " 


Montefiore  Hospital... 
Presbyterian  Hospital  .  .  50 

College  of  Physicians  and 

Surgeons 1       158 

Vienna  (Blum's  statistics)    2,500 
Kiel  (Wicht's  statistics) . 


38.1 
4.0 


34 
800 


9 
221 


5-7j        842 
8-8,  15.653 


3 

76 


3-0 
0.5 


0.35 
0.49 


55 
850 

1,000 

18.153 

2700 


297 
97 


16.4 
0.7 

1.2 
1-5 
3-6 


It  should  be  stated  in  the  beginning  that  the  number  of  autop- 
sies in  the  Montefiore  series  (fifty-five)  is  rather  small  for  any 
conclusive  statistical  study,  l)ut  the  fact  that  only  sixteen^  cases  of 
amyloidosis  have  been  found  in  one  thousand,  eight  hundred  and 
fifty  autopsies  outside  of  Alontefiore  Hospital  goes  far  to  prove 
that  the  high  incidence  there  cannot  be  regarded  as  accidental. 

In  discussing  this  i)ro1)lem  with  Dr.  Wachsmann,  Superintend- 
ent of  Montefiore  Hospital,  and  others,  it  has  1)een  suggested  that 
the  ])atients  in  tliat  institution  differ  from  those  in  other  general 
hospitals  in  at  least  three  resi)ects :  ( i)  Most  of  the  patients  are 
foreign  born.     This  was  true  of  all  of  the  cases  of  amyloidosis; 

^  Eighteen  cases  are  recor(le<l  in  tlie  table  hut  two  of  these  were  Monte- 
fiore cases,  the  material  from  wiiicii  was  sent  to  tlie  College  of  Physicians 
and  Surgeons. 
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(2)  All  patients  belong  to  the  Jewish  race;  (3)  The  tul^erculous 
patients  admitted  differ  in  certain  respects  from  those  in  many 
other  hospitals. 

Regarding  the  first  factor,  namely,  the  nationality  of  the 
patient,  it  has  been  stated  by  many  who  have  attended  antopsies  in 
Berlin  and  A^ienna,  that  amyloidosis  is  much  more  common  in 
Europe  than 'in  America.  The  statistics  from  \'ienna  and  Kiel 
(see  table)  seem  to  dis]:)rove  this  idea,  since  the  percentage  of 
amyloidosis  in  total  number  of  autopsies  as  well  as  in  cases  where 
death  was  due  to  tuberculosis  is  not  much  higher  than  at  the  Col- 
lege of  Physicians  and  Surgeons,  and  not  nearly  so  high  as  in  the 
Montefiore  series. 

At  Vienna  in  calculating  the  percentage  of  tuberculous  cases  showing 
amyloid  deposits,  cases  of  acute  general  miliar}^  tuberculosis  and  tuberculous 
pneumonia  were  probably  included,  whereas  such  cases  were  carefully  omitted 
in  the  preparation  of  our  statistics.  We  made  this  selection  o,f  tuberculous 
cases,  first!}',  because  amyloid  is  practically  never  found  in  acute  tubercu- 
losis ;  and,  secondly,  because  all  the  cases  at  Montefiore  Hospital  were 
chronic.  Therefore  a  fair  comparison  necessitated  a  selection  of  cases  of 
the  same  type  at  the  other  institutions.  If  we  should  include  in  our  statistics 
from  the  College  of  Physicians  and  Surgeons  and  the  Presbyterian  Hospital 
deaths  from  acute  tuberculosis  the  percentages  of  amyloidosis  in  tubercu- 
losis would  fall  considerably  lower  than  those  for  Vienna  and  Kiel. 

Looking  into  the  question  of  nationality  of  the  six  cases  of 
amyloidosis  at  the  Presbyterian  Hospital,  we  find  one  Italian,  one 
Englishman,  two  Hungarians,  one  .\merican  of  German  ])arent- 
age,  and  one  American  negro.  The  percentage  of  foreign-born 
patients  admitted  to  the  hospital  is  about  40  per  cent.,  but  if  to  this 
group  are  added  those  of  foreign  parentage  the  percentage  of 
"  foreign  "  patients  would  probably  reach  75.  It  is  seen  therefore 
that  these  figures  do  not  give  much  support  to  the  idea  that 
foreigners  are  very  much  more  susceptible  to  amyloid  disease. 

The  second  suggestion,  that  of  a  racial  i)redisposition.  is  one 
upon  which  our  available  statistics  are  not  altogether  conclusive. 
At  the  College  of  Physicians  and  Surgeons  no  record  of  race  has 
been  kei)t.  At  the  Presbyterian  Hospital,  although  about  12  per 
cent,  of  the  admissions  are  Hebrews,  autopsies  upon  people  of 
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Jewish  faith  are  rare,  comprising  less  than  5  per  cent,  of  the 
total  number.  Thus  we  are  able  to  compare  the  records  of 
a  hospital  where  all  are  Hebrews  with  those  of  another  where 
there  is  only  a  small  percentage  of  such  cases.  This  com- 
parison (see  table),  which  shows  at  Montefiore  Hospital  an  inci- 
dence of  amyloidosis  nine  times  as  great  in  cases  of  chronic  tuber- 
culosis and  six  times  as  great  in  non-tuberculous  cases  as  at  the 
Presbyterian  Hospital,  certainly  suggests  a  definite  racial  sus- 
ceptil^ility.  However  we  hesitate  to  form  any  conclusion  on  this 
point  because  a  careful  study  of  the  cases  at  the  two  institutions, 
which  ]jrings  us  to  the  third  possible  predisposing  factor,  shows 
that  the  types  of  patients,  especially  those  of  chronic  tuberculosis, 
admitted  to  the  two  institutions  differ  very  materially. 

The  patients  coming  to  autopsy  from  the  tuberculosis  division 
of  Montefiore  Hospital  show  as  a  rule  far  advanced  pulmonary 
tuberculosis  of  long  duration  (average  of  those  coming  to  autopsy, 
three  years  and  four  months).  At  the  Presbyterian  Hospital  the 
cases  of  chronic  pulmonary  tuberculosis  give  a  history  usually  of 
short  duration  (average  of  those  coming  to  autopsy,  nine  months). 
While  we  have  included  in  the  fifty  Presbyterian  Hospital  cases 
only  those  which  were  obviously  chronic  with  cavity  formation  in 
lungs,  or  extensive  bone  lesions,  we  do  not  think  that  the  compar- 
ison between  these  and  the  Montefiore  cases  is  altogether  satis- 
factory. 

In  order  to  settle  conclusively  the  question  of  a  racial  sus- 
ceptibility it  will  be  necessary  to  obtain  statistics  from  an  institu- 
tion receiving  non-Jewish  patients,  more  nearly  of  the  type  found 
at  Montefiore  Hospital. 

The  experimental  work  of  Davidsohn  and  others,  who  have 
shown  that  certain  strains  of  mice  and  rabbits  are  much  more  sus- 
ceptible than  others  to  the  development  of  amyloidosis,  is  at  least 
suggestive  in  this  connection. 

The  tentative  conclusions  from  this  l)rief  review  of  twenty- 
seven  cases  of  amyloidosis  seen  in  New  York  among  nineteen 
hundred  and  fi\'c  autopsies  are  as  follows : 

I.   The  influence  of  nationality  upon  the  incidence  of  amy- 
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loidosis   is   negligible.      That   the   condition   is   less   common   in 
America  than  in  Europe  is  doubtful. 

2.  A  predisposition  to  amyloid  disease  on  the  part  of  Hebrews 
is  suggested,  though  not  proved,  l^y  the  high  incidence  observed 
at  Montefiore  Hospital. 

3.  The  most  important  factor  in  determining  the  incidence  of 
amyloidosis  in  any  hospital  is  the  type  of  patient  admitted.  Tu- 
berculosis of  long  standing,  involving  extensive  tissue  destruction, 
is  the  condition  most  often  associated  with  amyloidosis  (70  per 
cent,  in  our  cases). 

(b)     REPORT    OF    C.XSE    WITH    AM Y]X)II)-LIKK    DKI'O.SITS    IN    ORGANS 

In  eight  of  the  nine  cases  of  amyloidosis  observed  at  Monte- 
fiore  Hospital,  and  in  all  of  the  eighteen  cases  at  the  Presby- 
teriari  Hospital  and  the  College  of  Physicians  and  Surgeons,  the 
amyloid-contrining  organs  showed  the  usual  reaction  with  iodine. 
In  one  of  the  Montefiore  cases,  however,  the  reaction  was  entirely 
negative. 

Tlie  case  was  tliat  of  a  joung  man.  twenty  \'ears  old.  wlio  Iiad  sliown 
symptoms  of  pulmonarj-  tuberculosis  for  two  years;  couf^li,  expectoration, 
hemoptysis,  afternoon  fever,  etc. 

At  autof'sy  lungs  showed  extensive  tuberculous  lesions  with  numerous 
cavities  in  right  lung.  Spleen  weighed  800  grams,  was  hard  and  on  section 
presented  the  picture  of  a  tj'pical  "  sago "  organ.  The  liver  weighed  2.200 
grams,  was  very  firm  and  friable  and  showed  the  characteristic  bacon-like 
translucency.  In  the  kidneys  no  striking  gross  changes  were  apparent.  The 
adrenals  were  rigid  as  though  preserved  in  formalin. 

Microscopical  Examination:  In  the  spleen,  liver,  adrenals  and 
glomeruli  of  kidneys  an  extensive  deposition  of  a  hyaline  pink- 
staining  material  was  found,  which  presented  the  distribution 
characteristic  of  amyloid. 

.\l)plication  of  iodine  to  the  gross  specimen,  as  stated  above, 
ga\e  no  reaction.  Negative  results  were  likewise  obtained  with 
methyl-green  and  iodine-green.  M(,thyl-\  iolet  gave  in  ])laccs  a 
very  faint  reddish  tinge  which  appeared  to  be  more  pronounced 
in  the  hyaline  material  in  immediate  proximity  to  the  blood  vessels. 
This  faint  staininir  was  clearlv  seen  in  the  liver  sections.     The 
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tests  were  applied  on  fresh  tissue  and  on  specimens  fixed  for  a 
short  time  in  formahn.  Some  of  the  sections  were  first  treated 
with  weak  acetic  acid  in  order  to  neutrahze  any  alkah  present. 

There  seems  httle  doubt,  therefore,  that  we  are  concerned  here 
either  with  deposits  of  an  incomplete  amyloid  material  or  a  gen- 
eral hyalinosis,  a  condition  not  recognized  by  those  who  have 
worked  in  this  field.  It  has  been  clearly  demonstrated  by  David- 
sohn  and  others  in  the  experimental  amyloidosis  of  mice  and 
rabbits  that  there  are  at  least  two  stages  in  the  development  of 
amyloid.  In  the  earlier  stage  the  deposits  do  not  give  the  usual 
reaction.  The  reaction  with  the  methyl-violet  group  of  dyes 
appears  first,  usually  in  the  spleen.  The  iodine  reaction  is  ob- 
tained later.  Only  the  completely  finished  product,  which  is 
found  rarely  in  organs  other  than  the  spleen  and  liver,  gives  the 
iodine-sulphuric  acid  reaction.  In  the  present  case  such  an  ex- 
tensive deposition  would  suggest  a  late  rather  than  an  early  stage. 
It  is  possible,  however,  that  there  may  have  been  a  very  rapid 
formation  and  deposition  of  the  incomplete  amyloid  during  the 
last  few  weeks  of  the  patient's  life,  and  that  sufficient  time  had 
not  elapsed  for  its  complete  development.  So  far  as  we  have 
been  aljle  to  find  out  no  case  like  this  one,  with  such  extensive 
deposits  giving  none  of  the  usual  reactions,  has  been  described. 
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Discussion  : 

Dr.  Field:  One  reason  that  would  suggest  itself  to  me  why  we  see  so 
few  cases  of  amyloidosis  is  that  most  of  our  material  is  obtained  from  hos- 
pitals which  have  an  "  acute  "  service.  I  imagine  that  more  is  seen  on  tlie 
Island  in  tlie  almshouse  and  among  their  clironic  cases  tlian  in  Bcllevue 
where  tlie  service  is  "  acute."  Tliis  has  impressed  itself  on  me  since  going 
down  to  tiie  Neponsit  Hospital,  where  children  with  Ixmc  and  joint  tulier- 
culosis  are  treated.  Tlie  number  of  cases  in  which  the  clinicians  have  diag- 
nosed amyloidosis  is  comijaratively  large.  In  Louisville  I  saw,  in  my  two 
years  there,  more  amyloidosis  than  I  have  seen  in  my  twelve  years  in  New 
York.     Tlie  cases  were   found  among  negroes  who  had  had  chronic  suppu- 
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native  lesions  extending  over  periods  of  many  years.  I  do  not  think  tliat 
the  suppuration  is  hmited  to  any  one  type  of  organism.  The  only  constant 
feature  in  my  experience  has  been  a  suppurative  process,  though,  of  course, 
this  generally  showed  many  types  of  microorganisms. 

Dr.  Zinsser:  I  would  like  to  ask  whether  amyloid  change  has  any  rela- 
tion to  any  particular  type  of  suppuration.  Is  it  associated  with  any  specific 
variety  of  microorganisms  or  is  it  the  result  of  suppuration  in  general? 

Dr.  Larkin  :  We  must  ask  what  is  amyloid  degeneration.  Chemists  have 
not  given  us  definite  information  as  regards  its  chemical  content.  We  are 
not  in  a  position  to  tell  the  different  stages  of  amyloid  or  hyaline  degenera- 
tion. Neither  macroscopical  nor  microchemical  tests  are  absolutely  proved. 
I  would  l)e  chary  of  putting  down  such  a  specimen  as  amyloid,  where  the 
microchemical  test  does  not  confirm  it.  I  think  Dr.  Zinsser's  question  is  a 
pertinent  one  as  to  what  are  the  factors  that  produce  it.  We  look  for 
amyloid  degeneration  in  chronic  suppurative  conditions,  bone  tuberculosis, 
psoas  abscess,  and  so  on.  There  are  a  number  of  suppurative  conditions  of 
which  we  do  not  know  the  character,  which  do  not  produce  amyloid.  We 
must  differentiate  these  cases  from  those  giving  the  microchemical  test. 
This  specimen  does  not  represent  amj'loid  conditions  per  se.  It  is  one  of 
the  intermediate  groups. 

Dr.  L.xmbert:  Replying  first  to  Dr.  Zinsser's  question:  -in  the  experi- 
mental production  of  amyloid  it  has  been  shown  that  almost  any  pyogenic 
organism  may  be  used.     Killed  cultures  are  quite  efficacious. 

Regarding  Dr.  Field's  last  statement,  I  think  that  the  common  associa- 
tion of  amyloid  disease  with  tuberculosis  is  too  well  established  to  warrant 
discussion.  In  Blum's  series  at  Vienna  (two  hundred  and  ninety-seven  cases 
in  eighteen  thousand  one  hundred  and  fifty-three  autopsies)  tuberculosis  was 
the  etiologic  factor  in  79  per  cent. :  in  our  series,  70  per  cent. 

With  Dr.  Field's  other  remarks  I  am  in  thorough  accord.  His  expe- 
rience makes  me  feel  certain  that  the  high  incidence  at  Montefiore  Hospital 
is  probably  to  be  attributed  to  the  very  chronic  type  of  tuberculosis  treated 
there. 


REPORT  Ox\  TWO  !•  ORALS  OF  C\RDIAC 
ABNORMALITY 

HENRY  A.   RILEY,   M.D. 

(I'rotit  the  Department  of  J'utlwlocjy  of  the  College  of  Physteiaiis  and  Sur- 
geons and  the  Nezu  York  Xursery  and  Child's  Hospital) 

The  .study  of  the  two  licarts  which  form  the  ha.si.s  of  this 
report  is  presented  more  with  the  idea  of  placing  the  residts  on 
record  than  of  giving  in  connection  with  it  any  e.xtended  (hscii.s- 
sion  of  the  anatomical  or  pathological  features  of  the  organs.    The 
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material  was  obtained  from  the  Pathological  Laboratory  of  the 
New  York  Nursery  and  Child's  Hospital.  During  the  past  year 
we  have  met  with  almost  all  the  common  types  of  cardiac  abnor- 
mality and  in  addition  we  have  found  three  conditions  of  more 
than  usual  interest : 

(a)  Complete  transposition  of  the  arterial  trunks. 

(b)  Complete  absence  of  the  interventricular  septum. 

(c)  Aortic  atresia  and  rudimentary  left  ventricle. 

The  first  two  will  be  shown  at  this  meeting;  the  third  will  be  made 
the  subject  of  a  separate  report  at  some  later  date. 

COMPLETE  TRANSPOSITION   OF  THE  ARTERIAL   TRUNKS 

Case  I.  Pathology. — In  this  case,  we  lind  the  ventricular 
portion  of  the  heart  to  he  normal  in  all  its  features ;  position,  size, 
and  composition  of  its  costo-chondral  surface.  The  heart  is  nor- 
mally divided  by  its  interventricular  groove.  The  right  ventricle 
externally  appears  somewhat  larger  than  the  left  and  forms  the 
apex  of  the  heart,  but  upon  opening  the  organ,  we  find  that  the 
cavity  of  the  left  ventricle  is  larger  than  that  of  the  right.  The 
walls  of  the  right  ventricle  are  thicker  than  those  of  the  left.  The 
auriculo-\entricular  valves  are  thin,  delicate,  and  present  extra 
flaps ;  the  right  auriculo-\'entricular  orifice  being  guarded  by  a 
v'alve  which  presents  four  flaps,  the  left  auriculo-ventricular  orifice 
by  a  valve  with  three  flaps.  The  auricles  are  normally  formed 
and  se])aratcd  from  (;ne  another  and  there  are  no  defects  in  the 
interauricular  septum.  The  foramen  ox'ale  is  still  patent  along 
its  anterior  border. 

The  great  \-essels  present  a  condition  of  com])lete  transposi- 
tion, the  aorta  arising  from  the  right  ventricle,  the  pulmonary 
artery  from  the  left.  They  emerge  from  the  heart  in  an  almost 
directly  transverse  ])lane  close  together  and  near  the  anterior  aspect 
of  the  heart.  'Ilu'}-  both  ])ass  upward  and  somewhat  backward. 
The  aorta  then  sweeps  to  the  left  and  posteriorly  over  the  bifurca- 
tion of  the  pulmonary  artery,  giving  off  its  three  great  vessels 
frcjm  its  superior  as])ect.  Tlie  inferior  as])ecl  of  ihe  \cssel  re- 
ceives the  ductus  arteriosus  which  is  comparatixel}-  long,  twisted. 
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and  patent.  The  aorta  then  passes  over  the  root  of  the  left  king. 
The  puhnonary  artery  passes  upward  and  backward  under  cover 
of  the  aorta  and  divides  into  three  vessels,  the  ductus  arteriosus. 


Photographs  of  reconstructions  of  tlic  cardiac  apparatus  in  tlircc  cat 
embryos — 7.  9,  II  mm. — in  length,  showing  the  effect  of  torsion  on  tlic  truncus 
arteriosus  and  the  division  of  tiiat  vessel  into  the  aorta  and  the  pulmonary 
artery. 

Fig.  I.     7  mm.  cat  emhryo.     </,  right  auricle;  h,  left  auricle;  c.  common  arte- 
rial trunk;  d,  interventricular  septum;  c.  right  ventricle;  /,  left  ventricle. 


which  arises  slightly  to  the  left  of  the  bifurcation,  and  the  two 
pulmonary  arteries.     The  coronary  arteries  are  derived  from  the 
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aorta.     The  semilunar  valves  are  normal  both  in  number  and 
arrangement  as  are  also  the  pulmonary  veins. 

In  this  case  we  have  an  arrest  of  torsion  of  the  great  vessels 
whereby  the  oritice  of  the  aorta  remains  on  the  right  side,  that  of 
the  i)ulmonary  artery  on  the  left.     The  interventricular  septum. 


Fig.  2.     9  mm.  cat  embryo,     c,  common  arterial  trunk.     The  truncus  shows 
here  the  effect  of  the  torsion. 


rising  from  l>elow  and  coming  in  contact  with  the  septum  trunci, 
establishes  connection  between  the  aorta  and  the  right  ventricle, 
and  the  pulmonary  artery  and  the  left  ventricle.  The  difficult 
thing  to  reconcile  with  this  course  of  events  is  that  in  this  case 
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the  ventricles  have  obeyed  the  tendency  to  rotate  and  have  taken 
up  their  normal  position,  whereas  the  truncus  which  is  supposed 
to  obey  the  same  factors  in  its  rotation  has  completely  ignored 
these  factors  and  has  remained  unrotated. 

Tra)isposition  of  the  .irtcrial  Trunks. — According  to  tlie  teachings  of 
Rokitanskj-,  transposition  of  the  great  vessels,  Kcchtslagc  of  the  aorta,  as 
well  as  certain  t3'pes  of  developmental  stenosis  of  the  aorta  and  pulmonary 
arter}^  are  due  to  irregularities  in  the  formation  of  the  septum  witiiin  the 
aortic  bulb  and  to  its  malunion  with  the  interventricular  septum. 

Types. —  (a)  Complete  transposition  in  which  the  vessels  arise  from  the 
ventricle  to  which  they  do  not  normall}'  belong. 

(b)  Corrected  transposition  in  which  the  vessels  arise  from  the  proper 
ventricle  but  present  an  inverted  relationship  to  each  other. 

(f)   Partial  transposition. 

In  studying  these  conditions  it  is  necessarj-  for  us  to  keep  in  mind  the 
processes  through  which  the  heart  passes  in  its  development  in  order  that  we 
ma\-  understand  the  anomalies  which  arise  through  arrest  of  development 
or  perverted  development.  In  order  that  these  factors  may  be  clear  in  our 
minds,  it  ma}-  be  well  for  us  to  review  the  steps  in  the  development  of  these 
structures. 

As  will  be  remembered,  the  primitive  heart  tube  in  its  growth  becomes 
twisted  upon  itself  in  the  shape  of  the  letter  S.  the  venous  end  being  situated 
posteriorly  and  to  the  left  in  the  position  where  the  auricles  will  develop;  in 
front  of  the  venous  end  of  the  heart  tube  lies  the  ventricular  portion  and 
passing  upward  mesially  and  cephalad  from  the  ventricular  portion  lies  the 
common  arterial  trunk.  There  are  two  fixed  points  to  be  considered  in  order 
that  we  may  understand  the  process  of  torsion  which  is  to  determine  the 
picture  in  the  truncus ;  the  first,  where  the  venous  end  of  the  heart  enters 
the  pericardial  sac ;  the  second,  where  the  arterial  trunks  leave  the  pericardial 
sac.  Continued  growth  within  the  pericardial  sac  along  the  direction  already 
initiated  by  the  S-shaped  tube  produces  a  torsion  of  i8o  degrees  of  the 
common  truncus  by  which  the  relationship  of  the  adult  aorta  and  the  pul- 
monary artery  is  produced;  this  torsion  is  from  the  left  to  the  right.  By  the 
time  that  this  torsion  has  begun  to  make  itself  felt,  the  process  of  separation 
between  the  aorta  and  pulmonary  artery  has  been  initiated.  This  separation 
is  produced  \)y  the  ai)pearance  within  the  cavitj-  of  the  truncus  of  two  sets 
of  ridges  which  according  to  their  relationship  with  the  ventricle,  are  called 
proximal  and  distal.  The  proximal  set  of  two  may  be  called  ridges  .i  and  /^, 
and  a  distal  set  of  four,  ridges  i,  2,  3  and  4.  The  result  of  the  external 
forces  of  rotation  or  torsion  on  these  ridges  is  the  assumption  by  them  of 
a  spiral  twist  as  they  pass  toward  the  heart  along  the  interior  of  the  tu])e. 
This  spiral  twist  takes  a  clockwise  direction  from  above  downward  and  to 
the  right;  on  the  exterior  of  the  tube  can  be  found  furrows  which  corre- 
spond to  the  internal  ridges. 

We  will  now  follow  in  some  detail  the  origin  of  the  two  sets  of  ridges 
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and  their  behavior  in  dividing  the  tube  into  the  two  large  vessels.  The  ridges 
arise  on  sides  of  the  tube  opposite  one  another ;  the  ridges  A  and  B  in  the 
lower  half,  the  ridges  i,  2,  3  and  4  in  the  upper  half,  of  the  truncus.  They 
are  so  arranged  that  as  they  spiral  downward  in  a  clockwise  direction  one 
ridge  of  the  proximal  set  meets  and   fuses  with  one  ridge  of  the  distal  set 


Fi(..  3.  II  mm.  cat  omljryo.  //,  aorta;  k.  pulmonary  artery;  ),  ductus 
arteriosus.  Complete  separation  of  the  truncus  into  the  aorta  and  the  pul- 
monarj-  artery. 


on  cither  side  of  llic  tube.  W'c  have  thus  in  the  composition  of  each  ridge 
three  parts;  one  horn  of  the  septum  aorto-])ulmonalis  (will  be  described  in 
detail  later);  one  of  the  ridges  I  and  3  and  one  of  the  ridges  A  and  B. 
Kidges  I   and  3  are  large,  2  and  4  are  small. 
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Prior  to  this  there  has  been  a  separation  of  tlie  fourth  and  sixth  aortic 
arches  external  to  the  pericardial  sac  into  what  will  later  become  the  adult 
aorta  and  pulmonary  arterj-.  This  so-called  septum  aorto-puhnonalis  now 
invades  the  portion  of  the  truncus  which  lies  within  the  pericardial  sac  and 
adds  itself  to  the  factors  producing  a  separation  between  the  two  vessels. 
We  now  have  the  two  sets  of  ridges,  .]  and  B,  and  i,  2,  3  and  4.  and  the 
septum  aorto-pulmonalis.  This  septum  pushes  forward  its  two  horns  which 
thus  enclose  between  them  a  free  sickle-shaped  edge  and  finally  effects  a 
junction  with  ridges  i  and  3,  which  in  turn  becomes  continuous  with  ridges 
A  and  B.  The  process  tiuis  initiated  progresses  slowly,  the  sickle-shaped  free 
margin  passes  caudally.  TIic  ridges  become  thicker  and  thicker  until  they 
fuse  from  above  downward  and  the  two  vessels  become  completely  separated. 
Through  the  spiral  arrangement  of  the  ridges  we  now  have  two  curving  tubes 
which  looked  at  from  above  present  a  pulmonary  artery  passing  forward  and 
to  the  right,  and  an  aorta  passing  posteriorly  and  to  the  left  closely  applied 
and  wrapped  about  one  another. 

At  a  somewhat  later  time  the  vessels  l)ecome  independent  through  their 
separation  by  the  external  furrows  which  corresponded  to  the  internal  ridges. 
Having  now  seen  the  single  trunk  divided  into  two  separate  vessels,  we  can 
follow  the  development  of  the  semilunar  valves.  Through  the  fusion  of 
ridges  i  and  3  each  vessel  contains  one  half  of  each  fusexl  ridge  and  in 
addition  the  smaller  ridge  which  lies  between  the  larger  ridges.  The  aorta 
contains  ridge  2,  the  pulmonary  artery  ridge  4;  these  smaller  ridges  fade 
away  distally  but  in  the  region  of  the  junction  with  the  ventricle  they  enlarge 
and  become  hollowed  out.  forming  one  of  the  semilunar  valves ;  the  other  two 
valves  are  formed  through  similar  processes  taking  place  in  the  halves  of 
ridges  i  and  3  left  in  each  vessel. 


Diagram  to  illustrate  the  formation  of  tlie  semilunar  valves  which  develop 
I)}'  the  hollowing  out  of  the  lowermost  extremities  of  the  ridges  i,  2,  3  and  4. 
The  diagram  also  illustrates  how  ridgCs  i  and  3  participate  in  the  formation 
of  valve-flaps  in  both  the  aorta  and  pulmonary  artery. 


The  two  vessels  now  oi)en  into  the  ventricle  which  has  become  divided 
by  the  interventricular  septum  into  the  smaller  right  and  the  larger  left  half. 
This  septum  grows  \\\y  from  the  floor  and  both  anterior  and  inisterior  walls 
at  the  same  time  so  that  it  presents  two  horns,  an  anterior  and  a  posterior, 
containing  between  them  a  free  sickle-shaped  border.  Meanwhile,  the  most 
inferior  portions  of  ridges  ./  and  B  have  grown  forward,  joined,  and  have 
produced  what  we  call  the  proximal  bulb  septum.  Viewing  this  from  al)ove, 
we  find  that  it  passes   from  the  right  superiorly  and  posteriorly  toward  the 
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left  anteriorly  and  inferiorly,  and  thus  sets  itself  in  a  warped  fashion  on  the 
interventricular  septum  which  is  growing  upward  to  fuse  with  it. 

The  anterior  cornu  of  the  septum  trunci  fuses  with  the  anterior  horn 
of  the  interventricular  septum,  while  the  posterior  cornu  of  the  septum  trunci 
spreads  out  on  the  posterior  ventricular  wall  and  fuses  with  the  right  ex- 
tremity of  the  posterior  endocardial  cushion  of  the  atrio-ventricular  canal. 
If  we  follow  the  boundaries  of  the  interventricular  foramen,  we  now  find 
them  as  follows  :  starting  from  above  and  behind  we  have  the  warped  under 
surface  of  the  septum  trunci  leading  to  the  anterior  cornu  of  the  interven- 
tricular septum,  advancing  downward  along  the  anterior  wall  to  the  inferior 
sickle-shaped  intercornual  margin,  back  and  finally  upward  along  the  poste- 


Photographs  of  the  specimens  emliodied  in  the  report. 

Fig.  4.     Complete  transposition  of  the  arterial  trunks,     a,  aorta;  b,  pul- 


monary artery;  c,  right  ventricle;  (/,  left  ventricle: 
carotid  artery  left ;  g,  left  subclavian. 


innominate  artery  ;  /, 


rior  cornu  of  the  septum  lo  the  riglit  extremity  of  tlie  ixislerior  endocardial 
cushion.  This  sjjace  is  gradually  closed  in  l)y  downgrowtli  of  the  septum 
trunci  and  upgrowth  of  tlie  interventricular  sei)tum  until  they  meet  and  fuse. 

As  a  result  of  tlie  direction  of  tlie  seiitum  tniiici  toward  the  right  end 
of  the  posterior  endocardial  cushion,  we  find  tlie  riglil  atrit)-ventricular  open- 
ing close  to  the  septum,  the  left  separated  from  it  by  some  distance. 

Having  seen  the  meclianism  by  which  tiie  great  vessels  become  separated 
from  one  anotiicr,  it  is  a  C(jm])aralively  eas\' matter  to  see  how  readilv' aiioma- 
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lies  of  the  arrangement  of  the  great  vessels  may  occur.  Rokitansky,  in  his 
schema  of  the  rotation  of  the  great  vessels,  distinguishes  two  main  groups 
according  to  whether  the  transposition  was  corrected  or  not  with  eight  sub- 
divisions in  each  group,  the  subdivisions  being  stages  in  the  spiral  twist  and 
the  form  that  the  transposition  would  take  in  each  subdivision  were  the  spiral 
arrested  at  that  point.  In  his  schema  A  we  find  the  transposition  is  cor- 
rected, for,  in  spite  of  the  altered  relation  between  the  two  great  trunks,  they 
are  connected  with  the  proper  ventricle  by  a  compensatory  twist  of  the  inter- 
ventricular septum.  In  schema  B  we  find,  however,  a  true  transposition  of 
the  trunks,  there  having  been  no  correction  and  the  trunks  being  connected 
with  the  wrong  ventricle.  The  behavior  of  the  interventricular  septum  deter- 
mines whether  correction  takes  place  or  not. 

Partial  Tra)tsposition.— This  is  relatively  infrequent,  l)Ut  it  exists  and 
results  in  the  large  vessels  arising  from  the  same  or  a  common  ventricle  and 
is  due  to  the  application  of  the  interventricular  septum  to  either  one  side  or 
the  other  of  the  large  vessels  instead  of  between  them.  In  such  cases  it  is 
the  rule  to  find  the  orifice  of  one  or  the  other  of  the  vessels  encroached  upon. 

An  anomalous  septum  may  cut  off  an  abnormal  cavity  as  an  origin  for 
the  two  vessels.  Unless  some  other  anomaly  is  present  and  persists,  com- 
plete transposition  is  incompatible  with  life,  for  we  have  the  lesser  circula- 
tion cut  off  and  transformed  into  a  closed  circulation.  This  deprives  the 
blood  of  any  opportunity  to  gain  access  to  the  greater  circulation  unless  it  is 
by  some  abnormal  channel  as  a  patent  ductus,  a  patent  foramen  ovale  or  a 
defect  in  the  interventricular  septum ;  correspondingly,  the  blood  in  the 
greater  circulation  fails  to  gain  access  to  the  lungs. 

Defects  of  the  Interventricular  Septum. — As  is  usually  the  case  with  car- 
diac lesions,  we  often  find  other  lesions  associated  with  defects  in  the  inter- 
ventricular septum,  the  great  vessels  being  often  affected.  This  is  readily 
understandable  when  we  consider  the  close  relationship  between  the  two 
sets  of  structures. 

Types:   (o)   Complete. 
(b)   Incomplete. 

If  complete  we  ma\-  find  either  a  condition  known  as  cor  triloculare  bia- 
triatum  or  cor  biloculare,  depending  upon  the  presence  or  absence  of  the 
interauricular  septum.  In  association  with  the  latter  we  may  find  a  common 
auriculo-ventricular  orifice  and  an  undivided  truncus. 

These  defects  may  be  viewed  mainly  as  arrests  of  development  and  in 
the  majority  of  cases  may  be  explained  by  a  simple  schema  of  the  develop- 
ment of  the  interventricular  septum.  The  septum  develops  from  four  com- 
ponent parts : 

(a)   Tiie  proximal  septum  trunci. 

(h)    The  anterior  horn  of  the  interventricular  septum. 

(c)  The  posterior  horn  of  the  interventricular  sei)tum. 

(d)  The  intercornual  septum. 

(a)  Defects  in  the  septum  due  to  faulty  development  of  the  septum  trunci 
constitute  the  most  frequent  type.  The  defect  is  located  close  under  the 
orifices  of  the  great  vessels  and  occupies  the  area  known  as  the  "  unde- 
fended space  "  or  the  pars  membranacea. 
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(b)  Defects  due  to  the  failure  to  develop  of  the  anterior  horn  of  the 
interventricular  septum  are  located  in  front  of  the  pars  membranacea. 

(r)  Defects  due  to  failure  to  develop  in  the  posterior  horn  are  corre- 
spondingly located  behind  the  pars  membranacea. 


I'^k;.  5.  Coni])l(.'te  transijosition  of  the  arterial  trunks.  (/,  aorta  ;  /',  pul- 
monary artcrj' ;  c,  rij^lit  ventricle  ;  d,  left  ventricle  ;  1',  innominate  artery  ;  /, 
left  carotid  arterj' ;  //,  left  subclavian;  />',  ductus  arteriosus;  /,  thymus;  /,  ri^ht 
auricle;  ni,  left  auricle. 


((I)  Defects  due  to  fault\'  de\('l()]inu'iit  of  (he  inlercornual  ijortion  may 
lie  at  any  point  in  the  sei)tuni,  Imt  they  are  more  usually  close  up  under  the 
pars  membranacea  and  are  due  to  failure  of  the  two  septa  to  join. 
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COMPLETE   ABSENCE   OF   THE    INTERVENTRICULAR    SEPTUM 

Case  II.  Pathology. —  i^xternally  the  heart  is  quite  normal 
in  shape.  It  weighs  170  grams,  measures  8X7-5X6  cm.,  and 
has  a  fairly  well  defined  and  formed  apex.  There  is.  however,  no 
interventricular  groove  to  be  seen  and  no  indication  of  any  divi- 
sion into  tw(j  ventricles.  The  great  vessels  appear  to  arise  from 
the  heart  on  almost  the  same  plane;  the  aorta  from  the  right  side, 


Fk;.  6.  Cor  triloculare  biatriatum.  a.  septum  truiui  ;  /',  kit  auricle:  c. 
right  auricle;  d,  left  ventricular  portion  of  common  ventricle;  c.  right  ven- 
tricular portion  of  common  ventricle. 


the  pulmonary  artery  from  the  left  and  slightly  posterior  so  that 
we  ha\e  here  also  a  case  of  transposition  of  the  vessels.  The 
vessels  are  cut  off  so  close  to  the  heart  that  their  further  course 
cannot  he  followed  hut  -o  far  as  we  can  see  there  is  no  indication 
•')f  any  ductus.  Upon  opening  the  auricles,  we  lind  that  the  right 
amide  is  the  larger,  the  right  auriculo-\entricular  orifice  measur- 
i"?^  5  ^"'ii-  ill  circumference;  the  left  auricle  is  smaller,  its  auriculo- 
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ventricular  orifice  being  3  cm.  in  circumference.  A  rough  esti- 
mate of  the  capacities  of  the  two  auricles  would  make  that  of  the 
right  three  times  that  of  the  left.  The  right  valve  presents  three 
flaps  and  several  thickenings  varying  from  i  to  6  mm.  in  size. 
The  left  valve  presents  two  main  flaps  which  are  broken  up  into 
a  number  of  smaller  ones  by  the  insertion  of  anomalous  chord?e 
tendmere.  The  interauricular  septum  forms  a  common  site  of 
origin  lor  both  valves  and  a  common  papillary  muscle  receives 
chordre  from  each  of  these  valves. 

There  is  but  a  single  ventricle  without  any  evidence  of  at- 
tempt at  division  in  two  by  an  interventricular  septum.  The 
walls  are  thick  and  heavy  and  present  large  papillary  muscles  and 
column?e  carne^e.  The  auriculo-ventricular  orifices  present  at  the 
posterior  part  of  the  ventricle,  the  orifices  of  the  great  vessels  at 
the  anterior  part  of  the  ventricle,  the  aortic  on  the  right,  the  pul- 
monary on  the  left.  These  orifices  are  separated  by  a  thick. 
heavy  band  of  muscle  fibers  passing  anteriorly  and  posteriorly 
between  them  and  represent  the  proximal  septum  trunci. 

I  am  much  indebted  to  the  anatomical  department  of  the  Col- 
lege of  Physicians  and  Surgeons  for  permission  to  reproduce  the 
reconstructions  indicating  the  divisions  of  the  truncus  into  the 
aorta  and  the  pulmonary  artery. 

ADDITIOX.\L   CA.'^E   REPORT 

Since  the  report  of  the  preceding  case  of  complete  transposition  of  the 
arterial  trunks,  it  has  been  our  good  fortune  to  find  another  instance  of  the 
same  pathological  condition.  The  two  hearts  are  almost  identical  and  present 
pictures  that  agree  in  every  essential  point.  In  the  second  instance  the  child 
lived  for  about  six  hours  after  birth.  There  was  a  great  deal  of  cyanosis 
affecting  particularl}-  the  extremities,  the  hands  and  feet  being  a  deep  indigo. 

Upon  opening  the  thorax  the  organs  were  found  to  be  intenselj-  engorged 
and  congested,  the  lungs  being  almost  black.  As  soon  as  the  pericardium 
was  opened,  the  transposition  was  recognized  and  the  organs  were  removed 
in  toto.  As  in  the  previous  case  the  aorta  arises  from  the  right  ventricle, 
passes  upward,  giving  off  the  great  vessels  from  its  convexity  and  receiving 
on  its  concavity  the  patent  ductus  arteriosus  as  it  passes  over  the  pulmonary 
artery.  The  pulmonary  artery  shows  the  same  arrangement  as  we  have  seen 
previously,  dividing  into  its  two  pulmonary  arteries  under  cover  of  the  aortic 
arch,  the  left  one  in  turn  giving  off  immediately  the  ductus  arteriosus. 

Upon  opening  the  right  auricle,  it  is  found  to  be  large  and  dilated  ;  the 
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foramen  ovale  is  patent  along  its  anterior  edge.  The  left  auricle  is  consid- 
erably smaller  than  the  right.  The  right  ventricle  presents  the  origin  of  the 
aorta.  Passing  posteriori}-  and  slightly  to  the  right  behind  the  origin  of  the 
aorta  is  a  thick  heav\'  band  of  muscle  fibers  which  represents  the  lower 
margin  of  the  primitive  septum  trunci.  It  serves  to  separate  the  aorta  and 
the  right  auricle  and  from  its  posterior  aspect  it  gives  origin  to  one  of  the 
flaps  of  the  tricuspid  valve.  The  origin  of  the  two  coronary  arteries  can  be 
seen  in  the  posterior  and  left  sinuses  of  Valsalva  of  the  aorta.  The  flaps  of 
the  mitral  and  tricuspid  valves  are  normal  in  structure  and  number.  The 
left  ventricle  presents  the  origin  of  the  pulmonary  artery  arising  anteriorly 
and  close  to  the  interventricular  septum.  Tlie  interventricular  septum  pre- 
sents no  defects. 
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Discussion : 

Dr.  MacCallum  :  I  think  Dr.  Riley  has  covered  the  ground  pretty  thor- 
oughly. There  is  one  striking  point  in  this  connection  and  that  is  the  mathe- 
matical regularity  with  which  certain  principles  are  carried  out  in  transpo- 
sitions of  the  great  vessels.  In  making  out  his  schema  Rokitansky  was  able 
to  prophes}'  anomalies  of  the  great  vessels  and  several  types  which  had  not 
been  reported  prior  to  this,  but  which  he  had  figured  as  possible  in  his  schema 
were  later  reported  bj-  different  observers.  A  good  deal  of  light  can  be 
thrown  on  this  subject  by  cutting  the  hearts  transversely  close  under  the 
great  vessels  to  show  the  disposition  of  the  aortic  and  interventricular  septa 
and  by  comparing  them  with  pathological  hearts  cut  in  a  similar  fashion.  A 
better  idea  of  the  relationships  can  be  gathered  in  this  fashion  than  b\-  cutting 
the  heart  in  the  usual  fashion  through  the  valve  flaps. 

Dr.  Larkin:  I  have  had  rather  an  interesting  anomaly  of  the  heart  re- 
cently. The  child  had  spina  bifida..  In  these  cases  anomalies  of  the  cardia 
are  not  infrequent.  The  child  presented  several  abnormal  conditions.  This 
abnormality  of  the  heart  has  never  before  been  described.  The  charts  of  Dr. 
Riley  give  an  idea  of  the  disposition  of  the  vessels.  In  my  case  the  aorta 
leads  directly  into  the  right  and  also  into  the  left  ventricle,  the  pulmonary 
artery  being  normal.  The  aorta  is  normal  until  the  base  of  the  heart,  where 
there  is  a  lack  of  the  septum.  The  aorta  is  bifurcating,  one  part  goes  to  the 
right  ventricle,  one  to  the  left. 

Dr.  Ru£Y  :  The  explanation  is  I  think  that  the  interventricular  septum 
comes  up  from  below  and  the  septum  trunci  comes  from  above ;  they  do  not 
meet  and  the  interventricular  septum  separates  the  aorta  into  two  parts. 

Dr.  Larkin:  There  is  no  evidence  of  any  upper  septum  at  all. 

Dr.  Rii.ev  :  You  have  a  division  of  the  truncus  into  two  vessels. 

Dr.  Larkix  :  The  pulmonary  goes  into  tlic  right  ventricle,  the  aorta  into 
the  left.     Tiiere  is  no  abnormality  of  the  pulmonary. 
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FIVE  CASES  OF  PRIMARY  CARCINOMA  OF  THE 
APPENDIX 

A.   B.   EISENBREY,   M.D. 

{From  the  Pathological  Department  of  St.  Luke's  Hospital,  F.  C.  Wood, 

Director) 

The  five  cases  of  primary  carcinoma  of  the  appendix  to  be 
reported  Avere  found  among  approximately  eighteen  hundred  ap- 
pendices examined  in  the  pathological  laboratory  of  St.  Luke's 
Hospital  during  the  past  three  years.  The  incidence  of  this  lesion 
among  our  cases  is  thus  seen  to  be  0.3  per  cent,  as  contrasted  with 
the  0.4  per  cent,  and  0.5  per  cent,  reported  by  other  observers. 
Four  of  the  five  cases  were  females  and  the  ages  of  the  patients 
varied  from  nineteen  to  sixty  years.  In  one  of  the  cases  the 
lesion  was  found  at  autopsy,  and  in  Init  one  of  the  remaining 
four  cases  was  attention  directed  to  the  appendix  before  operation. 
In  two  instances  only  was  the  presence  of  carcinoma  suspected 
from  the  gross  appearance.  In  two  of  the  appendices  the  lesion 
was  situated  in  definite  thickened  areas  at  about  the  mid-point  in 
the  organ ;  in  two  others  it  was  found  in  the  enlarged  clubbed  tip, 
and  in  the  fifth  in  the  constricted  fibrosed  tip.  In  none  of  the 
cases  was  there  macroscopical  evidence  of  extension  through  the 
serous  coat  of  the  organ,  nor  was  the  organ  adherent  to  the  sur- 
rounding structures ;  no  other  carcinomatous  lesion  was  found 
elsewhere  in  the  body,  either  at  operation  or  at  autopsy.  The 
appendices  ranged  from  4.5  cm.  to  6  cm.  in  length  and  from  0.5 
cm.  to  I  cm.  in  diameter,  except  at  the  site  of  the  lesions,  of  which 
the  largest  was  1.2  cm.  in  diameter. 

Microscopical!}-  the  lesions  all  showed  the  most  frequently 
described  ty])e  of  ap])en(liceal  carcinoma:  destruction  and  replace- 
ment of  glandular  and  lymphoid  structures  by  a  rather  dense  fib- 
rous stroma,  supporting  islands  and  strands  of  cells  of  the  sphe- 
roidal epithelial  type  which  also  invaded  the  muscularis  and  in 
several  of  the  cases  were  found  in  the  subserous  structures.  In 
two  of  the  cases  the  cells  were  smaller,  fewer  large  islands  were 
found  and  the  growth  in  general  was  of  a  more  scirrhus  type. 
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(We  had  a  sixth  case  of  carcinoma  of  the  appendix  which  is 
not  included  in  this  re^wrt.  It  was  of  the  gelatinous  type  and 
while  the  chief  "rowth  and  origin  appeared  to  be  in  the  appendix 
the  csecum  was  also  extensively  involved  so  that  it  is  not  justifiable 
to  class  it  as  primary  in  the  appendix.) 

Case  I.  (Path.  No.  8084.)  Female,  aged  twenty-five,  gave 
a  history  of  pelvic  disturljances  following  birth  of  child  six  and 
a  half  years  before  but  showed  no  symptoms  referable  to  the 
appendix.  At  operation  for  the  correction  of  retroversion  of  the 
uterus  the  appendix  was  found  to  be  constricted  at  the  distal  fifth 
of  its  length  and  was  removed.  The  carcinomatous  growth  was 
seen,  in  longitudinal  section  of  the  constricted  portion,  to  involve 
the  area  nearest  the  base  where  its  relation  to  the  mucosa  was 
well  shown.  The  region  of  the  tip  was  free  from  the  growth. 
The  islands  of  cells  in  this  case  were  large  with  rather  large  and 
vesicular  cells. 

Case  II.  (Path.  Xo.  8415. )  Male,  aged  sixty,  was  operated 
upon  for  acute  appendicitis  of  three  days  duration.  He  gave  no 
history  of  any  previous  disturbances  of  like  nature.  At  opera- 
tion the  appendix  gave  evidences  of  a  chronic  inflammatory  proc- 
ess with  an  added  acute  congestion.  The  middle  portion  of  the 
organ  was  slighth-  thickened  and  densely  fibrosed.  The  cells  were 
of  a  smaller  type,  the  islands  small  but  numerous,  with  a  well 
marked  invasion  of  muscularis  and  subserosa. 

Case  III.  (Path.  No.  10845.)  Female,  aged  thirty-one.  gave 
a  history  of  symptoms  referable  to  the  pelvic  organs,  extending 
over  a  period  of  five  years.  No  symptoms  were  directly  referable 
to  the  appendix.  At  operation  for  double  sal])ingiiis  and  retro- 
verted  uterus  the  appendix  was  found  thickened  throughout,  the 
serosa  was  congested  but  smooth,  and  there  was  considerable 
clubbing  of  the  tip.  In  this  case  the  cells  were  of  the  large  clear 
type,  the  cell  nests  large,  and  the  invasion  of  the  sul)serosa  most 
marked. 

Case  IV.  (Path.  No.  i  1554.  )  i'^emale.  aged  forty-two.  was 
operated  upon  for  libronixomata  of  tlie  uterus  and  the  appendix 
removed  incidentally.  'J'here  was  marked  clubbing  of  the  tip 
and  considerable  congestion  and  a  slight  exudate  on  the  serosa 
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over  it.  The  lesion  was  well  confined  to  the  region  of  the  mu- 
cosa and  submucosa.  The  cells  and  cell-groups  were  of  the  large 
type. 

Case  V.  (Autopsy  No.  1153.)  Female,  aged  nineteen,  died 
of  septicaemia  following  a  septic  endocarditis  of  probable  rheu- 
matic origin.  The  appendix  appeared  normal  externally  except 
for  a  hard  thickening  about  i  cm.  in  diameter  at  its  middle.  On 
section  this  was  of  dense  fibrous  structure  with  a  rather  granular 
surface  of  yellowish  color,  an  appearance  noted  in  the  other  cases 
of  this  series  which  we  believe  characteristic  of  this  type  of  lesion. 
In  this  case  the  growth  was  of  the  scirrhus  type,  the  cells  were 
small  and  the  invasion  to  the  serosa  well  marked. 

Discussion : 

Dr.  Ewing:  In  connection  with  reports  of  cases  of  carcinoma  of  the 
appendix  it  has  been  objected  that  while  these  processes  have  the  morphology 
of  carcinoma  they  are  not  genuine  malignant  tumors,  but  merely  atypical 
overgrowth  of  aberrant  epithelial  rests  or  of  displaced  portions  of  mucosa 
which  possess  a  very  limited  power  of  proliferation.  Manj-  of  the  cases  fail 
to  show  the  clinical  features  of  a  malignant  tumor  and  it  may  well  be  that 
some  of  the  tumors  are  practically  at  a  standstill  when  observed.  I  think, 
however,  that  they  are  properly  regarded  as  true  carcinomas  of  their  own 
peculiar  sort.  We  have  no  right  to  demand  that  tliey  should  show  all  the 
characteristics  of  malignant  tumors  in  otiier  parts  of  the  body.  They  most 
resemble  the  basal  cell  carcinomas. 

Dr.  Eisenbrey  :  There  are  mitotic  figures  in  these  specimens,  but  they  are 
hard  to  find.  In  none  of  the  cases  were  there  enlarged  glands  of  the  meso- 
appendix,  nor  was  there  any  demonstrable  carcinoma  elsewhere,  except  in 
the  case  of  gelatinous  carcinoma,  where  the  caecum  was  also  involved.  That 
case  is  not  included  in  this  series. 

Dr.  Pappenheimer  :  Are  there  any  cases  in  the  literature  in  which  wide- 
spread metastases  have  been  reported? 

Dr.  Eisenbrey  :  Yes,  there  are  some  cases  where  there  is  active  recur- 
rence. So  far  as  this  particular  type  goes,  I  do  not  believe  there  are  any 
recurrences. 
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EXTRA-MEDULLARY  MYELOID   CHANGES  IN 
ORGANS 

W.  G.  MACCALLUM,  M.D. 

Dr.  MacCallum  presented  preparations  from  two  cases  to  illus- 
trate the  appearance  of  myeloid  tissue  in  organs  other  than  the 
bone  marrow.  One  of  these  was  a  case  of  so-called  osteosclerotic 
an?emia  in  which  the  destruction  of  practically  all  of  the  bone 
marrow  by  metastases  from  a  carcinoma  of  the  prostate  resulted 
in  an  extreme  aUcTmia  and  the  spleen  and  liver  were  found  laden 
with  myeloid  cells.  The  venules  of  the  spleen  were  especially 
filled  with  myelocytes.  The  second  case  w'as  one  of  myeloid 
leukcTmia  in  which  distinct  nodules  of  myeloid  tissue  including 
megalocaryocytes  were  found  in  the  liver.  Two  views  have  been 
held  as  to  the  origin  of  these  cells;  one  being  that  elements  orig- 
inally present  in  most  tissues  and  capable  of  production  of  cells 
of  the  blood  are  reformed  by  a  sort  of  reversion  to  embryonic  con- 
ditions; the  other  being  that  myeloid  cells  are  swept  out  of  the 
bone  marrow  and  in  case  of  necessity  colonize  in  other  organs 
and  there  produce  the  elements  of  the  blood.  In  the  case  demon- 
strated the  latter  view  seems  most  probable. 

Discnssioti  : 

Dr.  Pai'I'exhkimer:  I  would  like  to  ask  whetlicr,  in  tlic  case  of  extreme 
sclerotic  anemia,  any  myeloid  cells  found  their  way  into  the  circulation. 

Dr.  M.\cCai,lum  :  There  were  foci  of  the  same  sort.  I  don't  believe  any 
went  into  the  circulating  blood.     There  were  some  in  the  adrenals. 

Dr.  Field:  These  myeloid  changes  are  very  frequently  found  in  areas  of 
arterio-sclerosis  in  the  aorta,  in  cases  which  have  shown  only  slight  anemia. 
It  would  seem  to  me  that  Maximow's  IVandcrccllcii  can  give  rise  to  both 
series  of  blood  cells  when  the  nutritive  and  pressure  conditions  are  favorable, 
in  the  same  way  as  they  do  in  cml)ry()nal  life. 

Dr.  Ewixo:  Docs  Dr.  MacCallum  know  of  any  dellnitc  instance  in  pathol- 
ogy where  an  embryonal  function  or  tissue,  once  passed  through  its  normal 
course  of  development  to  the  adult,  cxi)erienccs  a  reversion  to  the  embryonal 
condition  ? 

Dr.  MacCallum  was  glad  that  Dr.  Ewing  ex|)resse(l  himself  as  opposed 
to  the  idea  of  a  reversion  of  cells  to  embryonic  form  and  function,  since  he 
had  seen  no  evidence  of  it.  The  exi)lanation  is  difficult  in  the  case  of  bone 
marrow  formed  in  necrotic  tissue  found  in  the  walls  of  blood  vessels  and 
the  lung,  but  in  other  cases  the  theory  of  colonization  seems  better  supported. 
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LATE  RESULTS   IN  ACTIVE  IMMUNIZATION  WITH 

DIPHTHERIA  TOXIN-ANTITOXIN  AND  WITH 

TOXIN-ANTITOXIN   COMBINED   WITH 

DIPHTHERIA   BACILLI 

WM.    n.    PARK,   M.D.,   AND  ABRAHAM   ZINGHER,    M.D. 

{From  the  Research  Laboratory  and  tlic   IVillard  Parker  Hospital,  Depart- 
viciit  of  Health,  Nezv  York  City) 

The  property  of  diphtheria  toxin-antitoxin  mixtures  to  pro- 
duce immunity  in  animals  has  been  known  for  a  number  of  years, 
but  its  apphcation  to  human  beings  was  not  practised  until  Von 
Behring  recommended  it  in  May,  191 3.  The  early  reports  of  Von 
Behring  and  his  co-workers  were  so  favorable  that  we  deter- 
mined to  make  a  similar  attempt  at  the  Willard  Parker  Hospital. 

Several  series  of  patients  were  injected  with  mixtures  of  diph- 
theria toxin  and  antitoxin,  in  such  proportion  that  the  mixture 
was  either  overneutralized,  just  neutral  or  slightly  toxic  to  the 
guinea-pig.  In  the  last  series  of  cases  (Group  III)  we  used  a 
mixture  consisting  of  85  per  cent,  of  the  L+  dose  of  toxin  to 
each  unit  of  antitoxin,  to  which  was  added  a  vaccine  made  from 
killed  diphtheria  bacilli. 

^n  a  previous  communication  we  published  the  following  con- 
clusions, derived  from  the  results  obtained  in  the  immunization 
of  two  groups  of  scarlet  fever  patients  who  were  injected  with 
toxin-antitoxin : 

1.  Those  who  had  a  natural  antitoxic  immunity  produced  a 
decided  increase  in  the  amount  of  antitoxin  in  a  short  time  (seven 
days),  even  after  a  single  injection  of  toxin-antitoxin. 

2.  Those  who  had  no  natural  antitoxic  immunity  were  quite 
resistant  to  active  immunization.  Only  25-30  ])er  cent,  showed 
decided  antitoxin  production  within  four  to  six  weeks  after  in- 
jections of  toxin-antitoxin.  A  larger  ])roporti()n  |)r(Kluced  a  trace 
of  antitoxin,  and  gave  a  fainter  Schick  reaction  than  in  the  original 
test.  1"he  reaction  was  still  positive,  however,  and  Ihey  were  not 
considered  immune. 

3.  We  concluded,  therefore,  that  toxin-antitoxin  could  be  u.sed 
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where  no  immediate  danger  of  infection  was  present.  Non-im- 
mune individuals  exposed  to  diphtheria,  however,  should  be  pro- 
tected with  antitoxin. 

Observations  on  our  chronic  tube  cases,  who  developed  slowly, 
but  almost  uniformly,  an  antitoxic  immunity,  led  us  to  retest  with 
the  Schick  reaction  those  who  were  at  first  partially  or  totally  re- 
fractory to  immunization  with  toxin-antitoxin. 

From  Group  II  (toxin-antitoxin)  we  retested  sixteen  cases, 
from  Group  III  (toxin-antitoxin  plus  bacterial  vaccines)  fifty 
cases,  at  intervals  of  from  two  months  to  one  and  one-half  years 
after  the  immunizing  injections. 

In  Group  II,  a  series  of  ninety  patients  was  originally  injected 
who  had  no  natural  immunity,  as  shown  by  blood  examination  for 
antitoxin  and  by  a  positive  Schick  reaction.  Of  the  ninety, 
twenty  responded  to  the  injection  of  toxin-antitoxin  with  the 
production  of  sufficient  antitoxin  to  protect  against  diphtheria; 
seventy  failed  to  respond  to  this  degree,  though  some  gave  a 
fainter  Schick  reaction  than  they  had  shown  Ijefore  the  immuni- 
zation. Among  the  twenty  no  cases  of  diphtheria  developed;  of 
the  seventy  who  produced  very  little  or  no  antitoxin,  seventeen 
developed  clinical  diphtheria  twelve  days  and  more  after  the  first 
injection. 

From  Group  II,  sixteen  cases  were  subsequently  retested  one 
to  one  and  one-half  years  after  the  injections  of  toxin-antitoxin. 

EARLY  AND  LATE  SCHICK  TESTS  IN  GROUP  II. 

16+ 

/         \ 
/  \ 

Within  4  weeks  ■;—  ii-|- 

I  /  \ 

I  to  iH  yrs.  later       5—        6—       4+         i± 

—  indicates  negative  Schick  reaction. 
4=  indicates  faint  Scliick  reaction. 
+  indicates  moderate  Sciiick  reaction. 
+  indicates  fnlly  developed  Scliick  reaction. 
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Five  of  the  sixteen  who  had  shown  an  early  and  decided  pro- 
duction of  antitoxin,  again  gave  a  negative  Schick  reaction.  Of 
the  eleven  who  had  failed  to  respond  at  first  to  the  immunizing 
injections,  six  now  gave  a  negative,  four  a  very  faint  and  only 
one  a  positive  Schick  reaction. 

Group  III  consisted  of  one  hundred  and  fifty-eight  patients, 
who  had  originally  given  a  positive  Schick  reaction.  These  pa- 
tients were  immunized  with  a  mixture  of  toxin-antitoxin  and  a 
vaccine  made  of  killed  diphtheria  bacilli.  Three  to  four  subcu- 
taneous injections  were  given  at  intervals  of  three  to  four  days, 
each  injection  consisting  of  i  c.c.  toxin-antitoxin  (85  per  cent. 
L^  dose  of  toxin  to  each  unit  of  antitoxin),  and  i. 000. 000.000 
bacteria.  One  c.c.  of  the  mixture  injected  subcutaneously  into 
a  guinea-pig  produced  a  slight  local  induration  and  paralysis  in 
ten  days. 

EARLY    RESULTS   IX    GROUP   III 

158  cases 
Xo  antitoxin    (-)-  Schick)   before  immunization 
158-I-  (no  antitoxin) 


Within  4  weeks    56—         9=4=         83±        lo-h 


Developed  ' 

diphtheria  0004 

Of  the  one  hundred  and  fifty-eight  injected  patients,  fifty-six 
or  35.3  per  cent,  produced  enough  antitoxin  within  four  weeks  to 
give  a  negative,  and  nine,  or  6  per  cent.,  a  very  faint  Schick  re- 
action. Of  those  who  were  partly  or  totally  refractory,  eighty- 
three,  or  52  per  cent.,  gave  a  moderately  positive,  and  ten,  or  6.5 
per  cent.,  a  strongly  positive  Schick  reaction.  Of  the  ten.  four 
developed  clinical  diphtheria. 

To  note  any  late  development  of  immunity,  we  retested  from 
two  to  five  months  after  the  injections,  fifty  cases  of  this  group. 
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EARLY  AND  LATE  SCHICK  TESTS  IN  GROUP  III. 

50+ 


VVithin  4  weeks 


2-5  months  later     10—      26—       4=^        6±        4  — 


Ten  of  the  patients  who  had  given  a  definite  early  production 
of  antitoxin  continued  to  show  a  negati\e  Schick  reaction.  Of 
the  thirty-six  patients  who  had  produced  only  a  trace  of  antitoxin, 
not  sufficient  to  inhibit  the  Schick  reaction,  twenty-six  now  gave 
a  negative,  four  a  very  faint  and  six  a  moderately  positive  reac- 
tion. The  remaining  four  who  were  refractory  at  first,  now  ga\e 
a  negative  Schick  reaction. 

Grouping  together  the  early  and  late  successful  results  in  this 
series  of  cases,  we  find  that  forty  out  of  fifty  susceptiWe  individ- 
uals had  developed  an  antitoxic  immunity  after  the  injections  of 
toxin-antitoxin  plus  vaccine.  The  remaining  ten  gave  a  reaction 
which  was  moderately  positive  in  six  and  faintly  positive  in  four 
cases.  These  cases  probably  had  dexeloped  some  1)actericidal 
immunity  from  the  bacilli  injected. 

In  addition  to  these,  we  also  immunized  with  toxin-antitoxin. 
a  series  of  sixteen  normal  children  ((jroup  I\  ),  who  had  given 
a  positive  Schick  reaction.  These  children  were  injected  about 
a  year  ago.  and  retested  with  the  Schick  reaction  four  and  eight 
months  after  the  immunization. 


EARLY  AND  LATE  SCHICK  TESTS  IN  CROUP  IV   (NORMAL  CHILDREN) 


4  mos.  later  4  — 


8  mos.  later  4  — 
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\\'ithin  four  weeks  after  the  injections,  only  four,  or  25  per 
cent.,  gave  a  negative  Schick  test.  Four  and  eight  months  later, 
these  four  still  gave  a  negative  reaction,  thus  indicating  a  prob- 
able lasting  immunity.  Ten  children,  who  were  refractorv  at 
first,  now  showed  the  following  interesting  results :  at  the  end  of 
four  months,  five  gave  a  negative  and  five  a  positive  Schick  reac- 
tion. At  the  end  of  eight  months,  nine  showed  a  negative  reac- 
tion and  only  one  was  still  positive.  Two  of  the  sixteen  children 
who  had  given  a  partial  early  response,  were  found  immune  at 
the  end  of  four  and  eight  months. 

As  control,  we  had  a  group  of  six  children  who  had  received 
antitoxin  only  a  year  ago.  At  the  end  of  eight  months,  five  of 
the  children  still  gave  a  positive  Schick  reaction,  and  one  only 
had  now  become  negative. 

Another  group  that  may  serve  as  control  consisted  of  sixty 
children  who  had  received  vaccines  made  only  from  diphtheria 
bacilli.  Retested  from  five  to  eight  months  after  the  injections, 
forty  gave  a  positive  and  twenty  a  negative  Schick  reaction. 

Our  results  in  active  immunization  up  to  the  present  time 
have  led  us  to  the  conclusion  that,  while  the  toxin-antitoxin  in- 
jections cannot  be  depended  on  to  pre\'ent  diphtheria  in  the  pres- 
ence of  immediate  danger  of  infection  because  of  the  slow  de- 
velopment of  immunity  in  a  majority  of  the  cases,  yet  the  injec- 
tion is  of  value  in  rendering  a  community  or  school  population 
immune  to  the  danger  of  infection  from  future  exposure  up  to 
a  period  of  possibly  several  years. 

COXCLUSIOXS 

1.  Individuals  who  before  treatment  give  a  negative  Schick 
reaction  are  immune  probably  for  life,  and  therefore  it  is  not 
necessary  to  inject  them  either  with  antitoxin  or  toxin-antitoxin. 

2.  Those  who  give  a  positive  Schick  reaction  and  are  exposed 
to  diphtheria  and  in  immediate  danger,  should  receive  either 
antitoxin  alone,  or  if  a  longer  protection  is  desired,  both  antitoxin 
and  toxin-antitoxin. 

3.  I''or  general  prophylaxis  against  diphtheria  excluding  ini- 
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mediate  contacts,  a  mixture  of  toxin-antitoxin  alone  (85-90  per 
cent,  of  the  L+  dose  of  toxin  to  each  unit  of  antitoxin)  or  toxin- 
antitoxin  plus  vaccine  of  killed  diphtheria  bacilli,  is  recommended. 
The  dose  is  i  c.c.  of  toxin-antitoxin  and  1.000,000,000  bacteria 
injected  subcutaneously  and  repeated  three  times  at  intervals  of 
six  or  seven  days.  Sufificient  time  has  not  yet  elapsed  to  judge 
the  value  of  adding  the  injections  of  the  Ixicilli  to  the  toxin- 
antitoxin. 

4.  The  early  and  the  late  results  of  active  immunization  should 
be  determined  with  the  Schick  test.  Early  results  are  those  o1> 
tained  by  the  application  of  the  test  within  four  weeks,  late  results 
from  four  months  to  two  years  after  the  immunizing  injections. 

Discussion : 

Dr.  Field  :  Dr.  Zingher's  paper  is  extremely  interesting  in  that  it  gives 
us  an  explanation  from  the  laboratory  as  to  whj'  diphtheria  is  a  disease  of 
the  younger  years  and  is  comparatively  rare  among  adults.  When  we  realize 
that  5  per  cent,  of  all  school  children  harbor  the  diphtlieria  bacillus  in  their 
throats,  it  is  readilj'  understood  why  sucli  a  large  proportion  should  be  found 
to  be  immune  bj-  the  Schick  test. 

Dr.  Zinsser:  The  antitoxin  contents  of  the  blood  are  relatively  high 
during  the  first  year  of  life,  then  lower,  again  increased  toward  adult  life, 
falling  again  in  old  age. 

Dr.  Field  :  It  falls  in  with  the  Schick  test. 

Dr.  Zinsser  :  An  interesting  point  in  Drs.  Park  and  Zingher's  paper  is 
that  they  are  using  mixtures  which  are  not  over-neutralized,  namely,  an  L+ 
dose  with  one  unit.  In  Behring's  experiments  I  believe  the  mixtures  were 
considerably  over-neutralized. 

Dr.  Field  :  In  regard  to  the  production  of  antibodies  by  mixtures  of 
toxin  and  antitoxin,  I  would  like  to  call  the  attention  of  the  Society  to  the 
fact  that  Dr.  Park  reported  on  this  point  before  the  Society  fourteen  jears 
ago.  The  work  had  been  done  two  or  three  years  previous  to  his  making 
the  report,  and  when  Ehrlich  visited  the  Research  Laboratories  he  was  sur- 
prised to  discover  this  point ;  I  well  remember  his  animated  conversation 
with  Dr.  Park  in  regard  to  it. 

Dr.  Zin(;iier:  .Antitoxin  production  is  abundant  in  the  horse  after  injec- 
tions of  neutralized  or  over-neutralized  mixtures  of  diphtheria  toxin  and 
antitoxin.  Similar  results  are  obtained  in  human  beings  who  are  naturally 
immune.  There  is  probably  a  dissociation  of  the  toxin-antitoxin  mixture 
in  vivo,  and  a  ready  response  of  the  tissue  cells  to  the  antigen.  It  is  impor- 
tant to  have  the  right  proportion  of  toxin  and  antitoxin  in  the  mixtures  used 
for  active  immunization.  A  mixture  that  is  only  slightly  toxic  to  the  guinea 
pig  gives  the  most  satisfactory  results  in  non-immunes.     Von  Bchring  did  not 
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give  in  detail  the  exact  proportions  of  toxin  and  antitoxin.  He  injected 
neutral  and  slightly  toxic  mixtures.  The  doses  he  recommended  were  only 
a  fraction  of  the  ones  we  used. 

Dr.  Zinsser  :  We  are  learning  all  the  time  that  we  can  immunize  with 
antigen-antibody  combinations  in  which  apparently  no  free  antigen  is  present. 
This  is,  of  course,  the  principle  underlying  immunization  with  sensitized  vac- 
cines as  introduced  by  Besredka  and  the  early  experiments  of  Kraus  and 
others  on  protection  with  sensitized  cholera  spirilla.  It  seems  hard  to  under- 
stand this  unless  we  assume  dissociation  of  the  antigen-antibody  complex 
within  the  body. 
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FOUR  CASKS  OF  PRIMARY  CARCINOMA  OF  THE 

LUNG 

ROBERT  A.  LAMBERT,  M.D. 
{Frovi  the  Pathohxjieal  Laboratory  of  Montefiure  Hospital,  S'ezv  York  City) 

The  relative  in  frequency  of  i)rimary  carcinoma  of  the  lung 
is  the  reason  for  bringing  before  the  Society  four  specimens 
which  were  encountered  among  less  than  fifty  autopsies  per- 
formed at  Montefiore  Hospital  during  the  past  eight  months. 
Such  a  high  incidence  is  very  unusual  and  is  undoubtedly  acci- 
dental, in  view  of  the  rejMrts  of  incidence  of  0.2  to  i.o  per  cent, 
from  many  other  institutions.  A  review  of  Dr.  .Xdler's  excellent 
monograph  on  "  Primary  Malignant  Growths  of  the  Lungs  and 
Bronchi."  in  which  all  of  the  published  cases  have  l^een  collected, 
has  convinced  me  that  our  four  cases  belong  to  well  recognized 
types  of  lung  carcinoma.     The  first  two  are  distinct  squamous 
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celled  epitheliomata,  prickle  cells  and  keratinizing  "  pearls"  being 
frequently  encountered.  The  third  belongs  to  the  group  of 
adenocarcinoniata  arising  in  bronchial  glands.  The  cells  exhibit 
in  many  places  an  acti\'e  secretion  of  mucus.  The  fourth  is  a 
papillary  adenocarcinoma,  the  cells  of  which  possess  in  places 
definite  cilia. 

An  interesting  feature  of  these  cases  is  the  difference  in  the 
tendency  toward  metastasis  formation.  The  first  two  tumors 
showed  no  metastases.  The  third,  on  the  other  hand,  besides 
an  extensive  local  spreading,  metastasized  to  the  axillary,  cerv- 
ical and  aljdominal  lymph  nodes,  and  liver ;  while  in  the  fourth 
case,  a  papillary  ciliated  epithelial  tumor,  metastatic  nodules  were 
present,  not  only  in  most  of  the  abdominal  viscera,  but  also  in 
various  bones  (vertebrse  and  ribs  especially)  and  in  the  brain. 

The  squamous  cells  of  the  first  two  tumors,  which  are  gen- 
erally thought  to  arise  from  the  cylindrical  epithelium  of  the 
bronchi,  must  be  regarded  as  having  strayed  far  from  the  parent 
type;  that  is,  the  cells  are,  in  this  sense,  very  atypical.  Yet,  in 
their  behaviour  they  apijeared  less  malignant  than  the  more 
nearly  typical  cells  of  the  third  and  fourth  cases.  Indeed,  it  was 
the  ciliated  epithelial  cells  of  the  last  case  that  manifested  the 
most  pronounced  tendency  to  metastasize. 

Complete  reports  of  these  cases  will  1)e  pul)lished  elsewhere. 

Discussion : 

Dr.  Norrts  :  I  wa.s  greatly  interested  in  Dr.  Laml)crt's  ])resentation.  He 
has  been  very  fortimate  in  finding  four  ca.se.s  of  i)rimary  carcinoma  of  the 
lung  in  sucli  a  small  scries  of  autopsies.  At  Bcllevue  \vc  have  records  of 
approximately  4,800  autopsies,  and  I  have  seen  but  two  cases  of  supposed 
primary  tumor  of  the  lung.  One  of  these  cases  occurred  in  October,  IQ04. 
Recently  in  looking  over  the  records  of  primary  carcinomas  of  the  lungs, 
the  protocol  of  the  case  does  not  mention  the  condition  of  the  oesophagus. 
The  tumor  was  a  frank  oi)itholioma.  I  (|uestion  very  mucii  that  the  case  rep- 
resents a  true  primary  epithelioma  or  carcinoma  of  the  lung.  The  second 
case  occurred  more  recently.  There  was  a  large  tumor  mass  at  the  hylus  of 
the  lung,  involving  the  bronchial  and  traciieal  lymph  nodes;  there  were  no 
metastases  with  the  excci)tion  of  a  small  nodule  in  tlie  small  intestines.  The 
microscopic  picture  in  ])oth  cases  was  similar,  namely,  the  tumor  was  acinous 
in   structure   with   production   of   mucus.     I   do  not   feel  sure  that  the  small 


REPORT    OF    AN    UNUSUAL    CASE  119 

nodule  in  the  intestine  was  not  the  primary  seat  of  the  growth.  This  autopsy 
was  done  very  carcfulh-  and  it  was  tlioroughly  sifted. 

Dr.  Schultze:  I  held  an  autopsy  on  one  of  Dr.  Adler's  cases  where  there 
was  a  terminal  haemorrhage.  I  took  issue  with  the  doctor  as  to  its  heing  an 
endothelioma.  I  considered  the  case  one  of  carcinoma  of  the  lung.  Since 
then  I  have  seen  two  cases  which  maj'  he  primary  endothelioma.  One 
started  in  the  bronchial  lymph  nodes  with  metastases  into  the  bone  marrow. 
Probablj'  both  types  of  tumors  exist. 

Dr.  L.vmbekt:  I  think  Dr.  Xorris's  criticism  is  pertinent.  It  is  possible 
that  one  of  these  cases  may  not  be  primary  in  the  lung.  There  was  a  small 
erosion  of  the  oesophagus.  But  I  do  not  think  the  tumor  could  have  been  an 
oesophageal  growth.  It  would  be  remarkable  for  a  tumor  of  the  oesophagus 
to  infiltrate  the  lung  as  extensively  as  this  one  did.  I  do  not  think  there  is 
any  doubt  about  the  other  tliree  tumors  being  primary  in  the  lung.  The 
autopsy  was  complete  in  each  case  and  a  careful  search  was  made  for  other 
possible  sites  of  origin. 


REPORT  OF  AN  UNUSUAL  C.\SE,   PRESENTING 
PRIMARY,    AIULTIPLE,    BENIGN,    MEDUL- 
LARY,  GIANT-CELL  BONE  TUAIORS 

II.    S.    MARTLAND,    M.D. 

(From  the  I'atlwlof/ical  Laboratory,  Xcz>.'ark  City  Hospital) 

Introduction 

Sarcomata  occurring.;-  in  or  near  the  ends  of  lon<i^  bone.s.  endcs- 
teal,  medullary  or  myeloid  in  character,  and  sho\vin<^-  a  micro- 
scopical picture  characterized  by  numerous  giant-cells,  having 
abundant,  dark  staining  and  often  vacuolated  cytoplasm,  numer- 
ous and  regular  nuclei  with  absence  of  mitotic  figures,  and  a 
stroma  consisting  of  fibroblastic  granulation  tissue  without  active 
mitoses,  dilated  and  engorged  blood-vessels,  hemorrhage  in  peri- 
vascular tissue,  erosion  and  disintegration  of  bone  irabeculae, 
have  been  recognized  for  many  years  under  such  terms  as  medul- 
lary or  myelogenous  giant-cell  sarcomata. 

Adanii  and  Bland  Sutton  have  objected  to  their  classification 
as   sarcomata   on   the  grounds   that   the   type  of   giant-cell   en- 
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countered  in  this  tumor  is  a  cell  resembling  the  osteoclast  or 
myeloplax  occurring  in  normal  bone  marrow,  and  also,  from  the 
well  known  clinical  fact,  that  these  tumors  were  much  less 
malignant  than  periosteal  sarcomata,  and  in  many  cases  distinctly 
benign. 

Bloodgood,  in  1902,  was  the  first  in  this  country  to  seriously 
study  this  tumor,  and  he  concluded  that  he  did  not  believe  that 
this  type  of  tumor  ever  caused  metastases,  but  would  recur  in  loco 
when  not  thoroughly  removed,  a  fact  that  was  recognized  as  early 
as  1895,  l^y  Koenig,  Bergmann  and  Mikulicz.  Bloodgood  there- 
fore concluded  that  it  was  not  a  sarcoma,  and  for  a  better  name, 
termed  it  medullary  giant-cell  tumor. 

Alallory  considers  the  giant-cells  encountered  in  this  tumor 
as  foreign-body  giant-cells,  formed  by  the  fusion  of  endothelial 
leucocytes,  and  believes  that  in  forming  a  diagnosis,  they  should 
be  considered  as  entirely  of  secondary  value.  Mallory  would 
attempt  to  trace  the  tumor  l)ack  to  its  type  cell,  say  the  fibroblast, 
and  the  tumor's  malignancy  would  be  determined  by  the  presence 
or  absence  of  active  mitosis. 

Barrie,  in  1913,  called  attention  to  the  characteristic  macro- 
scopic and  microscopic  appearances  of  these  tumors,  which  are 
entirely  different  from  that  of  malignant  periosteal  tumors. 
Barrie  believes  that  the  process  is  not  a  tumor  formation  at  all, 
but  merely  a  chronic  non-suppurating  form  of  osteomyelitis, 
therefore  he  has  named  the  lesion  chronic  non-suppurative  hemor- 
rhagic osteomyelitis. 

The  table  below  gives  a  condensed  idea  of  the  clinical  and 
pathological  facts  known,  in  so-called  medullary  giant-cell  sar- 
coma or  chronic  hemorrhagic  osteomyelitis  of  Barrie. 

Clinicat.  1\\cts. 

Situation:  l^nds  of  long  bones,  cs])ccially  upper  end  of  tibia. 
•  Trauma:  Definite  history  in  large  majority  of  cases. 
Age:  Young  people,  large  majority. 
Onset:  Usually  sudden. 

Malignancy:  Will   recur  in  loco  after  incomplete  removal, 
bul  will  never  form  metastases. 
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Rocnfgenogra)us:  Expansive,  abrupt  and  circumscribed 
tumors ;  distention  may  he  great,  bone  shell  pre- 
served. 

Pathological  Facts. 

Gross  Appearance :  Tumors  usual!}'  confined  within  peri- 
osteum. Definitely  circumscri])ed,  not  infiltrating. 
Easily  removed  from  bone  shell.  Are  distinctly 
vascular,  resembling  young  granulation  tissue, 
friable,  soft  and  ooze.  Resemble  currant-jelly  or 
fresh  cut  liver.  Later  this  picture  may  change, 
and  the  tumor  become  cystic. 

Microscopic    Appearance:  (iiant-cells    of     foreign-body    n\- 
osteoclastic  type. 
Nuclei:  Regular  in  size  and  shape.     Numerous.     Ab- 
sence of  mitotic  figures. 
Cytoplasm:     Dark     staining.      Abundant'    and     often 
vacuolated. 

Stroma  of  Tumor:  Suggests  young  granulation  tissue,  with 
endothclial-lined  blood-spaces  separated  by  con- 
nective tissue  stroma,  filled  with  spindle  and  round 
cells,  showing  few  if  any  mitotic  figures. 

I  wish  to  present  the  histories,  clinical  courses,  and  patho- 
logical findings  in  two  cases  presenting  bone  tumors  of  the  above 
described  type.  Both  patients  are  from  the  surgical  serxice  of 
Dr.  1'.  1\.  Haussling  at  the  Newark  City  ilos])ital 

The  first  case  presents  an  expansixe  tumor  involving  the 
lower  end  of  the  right  tibia,  of  over  eight  years"  duration,  which 
on  microscopical  examination  shows  the  typical  picture  of  the 
so-called  medullary  giant-cell  sarcoma.  1  |)resent  this  case  to 
demonstrate  the  benign  character  of  this  well-known  tumor. 

The  .second  case  presents  multiple  expansive  bone  tumors,  the 
clinical  picture  resembling  that  of  multiple  myeloma:  the  nn'cro- 
scopical  appearance  of  the  tumors,  however,  is  that  of  the  so- 
called  medullary  giant-cell  sarcoma.  Multiple  tumors  presenting 
this  microscopical  ajjpearance  ha\c  liilherlo  l)ecn  undcscribed. 
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Case  I.  History:  A.  L.  Male,  Italian;  age  twenly-eight 
years;  barber.  Past  histor}- :  Had  chancre  when  eighteen  years 
old.  In  1907,  he  twisted  his  right  ankle  while  playing  ball;  leg 
was  put  in  plaster  three  weeks ;  he  then  received  luetic  treatment 
for  one  month;  plaster  cast  again  applied  for  two  months;  lower 
end  of  tibia  curetted,  and  after  wound  healed  he  was  discharged 
as  cured.  In  1908.  the  swelling  and  pain  returned  in  the  ankle ; 
the  tibia  was  again  curetted,  a  diagnosis  of  osteomyelitis  made 
and  he  was  discharged  with  a  persistent  sinus.  In  19 10,  he  fell 
and  again  injured  ankle ;  he  was  at  this  time  admitted  to  the 
City  Hospital.  Sulxsequent  history:  The  lower  end  of  the  tibia 
was  curetted,  and  microscopical  examination  showed  myelogenous 
giant-cell  sarcoma.  The  wound  healed,  but  old  sinus  persisted. 
During  191 1,  the  tibia  was  curetted  four  times  for  recurrence. 
In  19 1 5,  the  tibia  was  again  curetted  for  recurrence  in  and  about 
sinus,  and  the  surgeon  noted  that  the  original  bone  cavity  was  no 
longer  filled  with  red  granulation  tissue,  but  consisted  of  several 
cystic  cavities  filled  with  clear  fluid.  Between  these  last  curet- 
tages, he  has  been  able  to  work  as  a  Ijarber.  and  his  general 
physical  condition  is  excellent. 

Suimiiary:  The  points  of  interest  in  this  case  are: 
(i)   A  single,  expansive  tumor  of  the  lower  end  of  the  tibia. 

(2)  Slow  growth,  over  eight  years'  duration. 

(3)  Eight  curettages  for  recurrence,  which  is  always  in  loco. 

(4)  Absence  of  metastases. 

(5)  Excellent  physical  condition  of  patient. 

(6)  Typical  gross  appearance  of  tumor  is  changing  from  that  of 

a  cavity  filled  with  red  granulation  tissue  (chronic  hemor- 
rhagic osteomyelitis  of  Barrie)  to  that  of  bone  cysts  filled 
with  clear  fluid  (chronic  flbrocystic  osteomyelitis  of 
Barrie). 

(7)  Tyi)ical  microscopical  appunrance  of  the  so-called  medullary 

giant-cell   sarcoma  or  chronic  hemorrhagic  osteomyelitis 
of  P)arrie. 
Case   II.      //islory:  T.    K.    I'emale;   age   twenty-five  years; 
married;  liou.sewife.      i''amily  history:  Negative.     Past  history: 
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Had  measles  in  childhood;  venereal  diseases  denied;  has  had  four 
normal  births,  one  miscarriage.  In  February,  19 14,  patient  had 
a  miscarriage ;  she  lost  considerable  blood  and  has  never  been 
well  since.  She  complained  of  weakness,  dyspnaa,  and  palpita- 
tion on  exertion.  In  August,  1914,  she  noticed  a  lump  growing 
in  the  inner  angle  of  right  eye;  this  was  the  first  tumor  mass 
noticed.  In  October,  1914.  she  fell  and  l)ruke  right  femur  about 
six  inches  above  the  knee-joint.  She  was  admitted  to  the  City 
Hospital  and  the  fracture  united  with  good  result.  In  b^b- 
ruary,  191 5,  she  noticed  a  mass  on  the  anterior  surface  of  the 
left  tibia,  about  its  middle  third,  which  grew  for  two  months  and 
attained  the  size  of  a  hen's  small  egg;  it  then  stoi)ped  growing. 
In  May,  191 5.  she  gave  birth  to  a  full  term,  healthy  child.  In 
June.  1915.  she  was  admitted  to  the  City  Hospital,  complaining 
of  dyspncea.  weakness,  cardiac  palpitation  and  slight  bone  pains. 


Fl(..    I.     PliotoKrapli   of   multiple   iioiu-   lumor   rasi-,    show  mi;    i;i()\\lli    in    riKJit 

antrum. 
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Physical  Examination:  A  well-developed  female,  fairly  well 
nourished  (Fig.  i).  Nose,  saddle  shaped  (due  to  trauma  in 
childhood).  Heart,  apex  in  sixth  interspace,  outside  nipple  line; 
a  loud  mitral  systolic  murmur.  Lungs,  suspicious  signs  of  early 
tuberculous  involvement  of  left  upper  lobe.  Rest  of  physical 
examination  negative,  except  for  the  presence  of  palpable  bone 
tumors.  The  right  superior  maxilla  presented  a  hard  tumor 
mass,  which  was  infiltrating  the  inner  wall  and  floor  of  the  right 
orbital  cavity.  The  left  clavicle  presented  a  hard  mass  the  size 
of  an  English  walnut  at  the  sterno-clavicular  joint.  The  right 
clavicle  near  its  acromial  end  presented  a  hard  tumor  mass  the 
size  of  an  English  walnut.  The  left  tibia,  on  its  anterior  sur- 
face, and  near  its  middle  and  upper  third,  presented  a  hard  tumor 
the  size  of  an  English  walnut. 

Roentgenograms:  Showed  in  addition  to  the  palpable  tumors, 
described  above,  expansive  tumors  in  the  following  locations : 
In  the  seventh  rib  on  the  right  side ;  in  the  right  femur  above  the 
knee-joint  (Fig.  2)  ;  in  the  right  fibula  on  its  upper  third;  and 
in  the  left  fibula  on  its  upper  third  (Fig.  3).  Later  roentgeno- 
grams showed  a  tumor  developing  in  the  right  humerus  just 
above  the  elbow  (Fig.  4),  and  in  the  pelvis. 

Laboratory  Examinations:  The  following  laboratory  exami- 
nations were  made : 

Haemoglobin    75  to  85  per  cent. 

Erythrocytes     4,020,000   (none  abnormal) 

Leucocytes     5,200  to  9,600   (none  abnormal) 

Blood  Wassermann  negative,  three  times 

Spinal  fluid  Wassermann,  negative  once,  with  normal  cell  count 
and  globulin 

Urine:  Several  24-hour  specimens  were  examined,  especially 
for  Bence-Jones  albumose,  with  negative  results.  The  urine 
always  showed  a  trace  of  albumin,  with  a  small  num1)er  of  hyaline 
and  granular  casts.     Otherwise  the  urine  was  normal. 

Clinical  Diagnosis:  Vvom  the  a1)ove  clinical  facts  a  diagnosis 
of  multiple  myeloma,  cardiac  dilatation,  and  failing  compen.sa- 
tion  was  made. 


Fig.   2.     Roentgenogram,   showing  expansive  growtli   in   lower   end   of   ri^lit 

femur. 


I'lc.  3.     I\'(K'n(j4i'n()jiraiii,   sliowiiiK  rx|)ansivr  K"'"\vtlis  in   left   tibia  and   fibula. 


Fk;.   4.     Roentgenogram,   sliowing  expansive   growth   in   lowir  cml   of   right 

Innncrns. 
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Progress  Xotcs:  On  June  28,  1915,  in  order  to  establish  a 
positive  diagnosis,  Dr.  Haussling  curetted  the  growth  on  the  left 
tibia.  At  the  operation,  he  added  the  following  notations  to  the 
history :  "  Incision  revealed  a  small  localized  cavity,  containing 
what  appeared  to  l;e  well-organized  granulation  tissue,  reddish, 
and  with  considerable  bleeding.  Tissue  curetted  away,  cavity 
swabl)ed  with  pure  carbolic."     ^^'ound  healed  by  first  intention. 


Fk;.    5.     Case    11.     One   of   the   multiple   tumors.     Showinji-   numerous    .ui 
cells  with  fibroblastic  stroma. 


aut- 


On  microscopical  examination  of  the  curetted  tissue,  I  was 
surprised  to  find  the  typical  lesion  of  the  so-called  myelogenous 
giant-cell  sarcoma.  ik'HcNing  this  lo  be  a  benign  lesion  from  our 
previous  experience,  Dr.  1  laussling  decided  to  attempt  to  remove 
bv  the  curette  all  the  other  tumor  mas.ses.     On  .\ugust  16,  1915, 
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a  second  operation  was  performed  and  tumor  masses  in  the 
following  locations  were  exposed  and  curetted:  right  fibula;  left 
fibula;  left  clavicle;  seventh  ril)  and  right  superior  maxilla.  The 
following  notation  was  made  b\-  Dr.  Haussling  at  the  operation : 
"  The  lesion  in  the  superior  maxilla  seems  to  involve  the  entire 
antrum  and  to  be  encroaching  on  the  right  nasal  cavity.  All 
tumors  are  well  localized,  the  line  of  demarcation  of  diseased  and  ' 


Fk;.  6.     Case   11.     Hif4li-i)o\vcr   picture  of   t\i)ical  giant-cell.     Showing  dark, 
abundant  cytoplasm  with  numerous  regular  nuclei  without  mitotic  figures. 


healthy  bone  is  ([uite  sharp.  The  gross  a])i)earancc  is  that  of 
reddish,  pale  granulation  tissue  with  considerable  bleeding."  All 
incisions  healed  l)y  first  intention.  Microscopical  examination  of 
the  various  tumor  tissue  removed  at  the  operation  showed  the 
typical  picture  of  the  so-called  myelogenous  giant-cell  sarcoma 
( I'igs.  5  and  6). 


130  H.    S.    MARTLAND 

Subsequent  Notes:  The  patient's  physical  condition  has  greatly 
improved;  her  cardiac  condition  has  become  fully  compensated. 
The  tumors  curetted  still  show  in  roentgenograms,  and  new  ones 
are  slowly  making  their  appearance. 

Sujiimary:  The  points  of  interest  in  this  case  are: 
(i)    Multiple,  primary,  expansive,  slow  growing  bone  tumors. 

(2)  Tumors   too   numerous   and   situation   too  varied  to   infer 

trauma  as  an  etiological  factor. 

(3)  Tumors  are  well  localized  and  circumscribed. 

(4)  There  is  absence  of  infiltration  of  soft  parts  by  any  of  the 

tumors,  in  fact,  none  of  them  ha\-e  yet  broken  through 
their  bony  shell. 

(5)  There  has  been  very  little  bone  pain. 

(6)  There  is  absence  of  visceral  or  other  metastases. 

(7)  There  is  absence  of  emaciation,  in  fact  the  physical  condi- 

tion improves. 

(8)  All  incisions  over  tumors  healed  by  first  intention,  a  condi- 

tion not  often  seen  in  malignant  bone  tumors. 

(9)  All  tumors  had  a  typical  or  characteristic  macroscopical  ap- 

pearance, namely  showing  solid  and  cystic  portions,  the 
former  predominating,  and  resembling  reddish  granula- 
tion tissue  with  free  bleeding. 

(10)  All  tumors  presented  the  typical  microscopical  picture  of 

the  so-called  medullary  giant-cell  sarcoma  or  the  chronic 
hemorrhagic  osteomyelitis  of  Barrie. 

Discussion : 

Dr.  George  Bakrie:  In  cases  of  haemorrhagic  non-suppurating  osteomye- 
litis, or  tlie  so-called  giant-cell  myelogenous  sarcoma  that  I  have  seen,  the 
roentgenograms  were  different  and  did  not  resemble  those  shown  by  Dr. 
Martland  from  the  multiple  bone  tumor  case.  As  regards  Mallory's  views,  I 
do  not  think  the  instances  he  has  reported  should  be  regarded  as  typical. 

Dr.  Coley  :  In  any  discussion  pertaining  to  the  question  :  whether  myeloid 
tumors  arc  benign  or  malignant,  one  must  first  determine  what  is  meant  by 
the  term  "  myeloid  sarcoma."  One  surgeon  will  call  the  small  and  sliarply 
defined  non-in(iltrating  tumors  of  the  bones  "malignant  or  round-celled  sar- 
coma," wliile  most  of  these  arc  benign  ;  and  anotlier  includes  in  tlie  term 
"  nivcloid    sarcoma"    all    endosteal    tiunors,    many   of    wliich    are   of    extreme 
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malignancy.  One  of  the  most  important  discussions  of  Tumors  of  the  Long 
Bones  was  held  at  the  Royal  Society  of  Medicine  in  London  (November, 
1912).  In  the  course  of  the  discussion,  Sir  Frederick  Eve  stated  that  it  was 
an  error  to  consider  all  myeloid  tumors  as  benign.  Mr.  Gilbert  Scott,  of 
London,  stated  that  while  the  majoritj-  were  benign  some  of  them  were  not 
only  malignant,  but  showed  a  verj-  marked  degree  of  malignancy.  Mr.  R.  C. 
Maybur}'  cited  two  cases  of  myeloid  sarcoma,  observed  at  St.  Thomas'  Hos- 
pital, both  of  which  were  followed  by  general  metastases  which  proved  fatal. 

The  second  case  reported  by  Dr.  Martland  this  evening  had  none  of  the 
clinical  features  of  ordinarj'  myeloid  sarcoma  of  the  long  bones,  nor  did  the 
.r-raj'  picture  point  to  such  a  condition.  Dr.  Colej-  stated  that  he  believed 
the  nearest  approach  to  such  a  case  as  the  one  just  observed  was  a  case  of 
Dr.  Gibne3's,  in  which  slow-growing  tumors  developed  in  one  long  bone  after 
another  (usually  followed  by  spontaneous  fracture)  until  a  large  number  of 
the  bones  were  involved,  finally  causing  death.  The  .r-ray  picture  of  these 
lesions  is  shown  in  Dr.  Coley's  recent  paper  on  "  Some  Problems  in  the  Early 
Diagnosis  and  Treatment  of  Sarcoma  of  the  Long  Bones  "  (Auiials  of  Sur- 
gery, November,  1914). 

Dr.  Colej^  stated  that  he  did  not  agree  with  Dr.  Bloodgood  and  some 
others,  who  regard  all  cases  of  myeloid  sarcoma  of  the  long  bones  as  benign. 
In  his  paper,  referred  to  above,  maj-  be  found  a  microscopical  photograph  of 
a  tumor  which  occurred  in  the  upper  part  of  the  humerus,  in  a  boy  ten  years 
old.  The  growth  attained  its  largest  size  three  weeks  after  the  injury.  The 
clinical  symptoms  in  this  case  pointed  so  clearly  to  a  highlj'  malignant  sar- 
coma that  Dr.  Coley  decided  to  perform  immediately  an  amputation  at  the 
shoulder-joint,  without  waiting  for  a  microscopical  section.  This  he  did,  and 
later  submitted  a  specimen  of  the  tumor  to  Dr.  Ewing.  who  pronounced  it  a 
giant-celled  sarcoma  of  the  epulis  type  showing  onlj-  a  moderate  degree  of 
malignancy.  Dr.  Ewing  believed  tliat  Dr.  Coley  had  made  a  mistake  in  am- 
putating in  a  case  that  he  thought  could  have  been  cured  simply  l)y  curetting. 
In  spite  of  the  very  radical  operation,  which  was  followed  by  a  short  course 
of  toxin  treatment,  extensive  metastases  develoi)C(l  in  tlie  lung  and  the  boy 
died  within  a  year.^ 

Dr.  Coley  showed  .i--ray  photographs  of  two  cases  of  central  sarcoma, 
recently  observed  at  the  Hospital  for  Ruptured  and  Crippled,  one  occurring 
in  the  humerus  and  the  other  in  the  tibia ;  both  were  classified  by  the  patholo- 
gist as  giant-celled  sarcoma.  Nevertheless,  the  clinical  course  of  the  disease 
proved  it  to  be  of  a  high  degree  of  malignancy.  In  the  first  case  there  was 
extensive  invasion  of  the  knee-joint  by  a  tumor  of  eight  months'  duration, 
and  the  whole  lower  end  of  the  femur  was  destroyed.  In  the  second  case, 
the  whole  upper  end  of  the  femur  was  destroj-ed  and  extensive  involvement 
of  the  fibula  had  taken  place  within  seven  months. 

>  It  is  only  fair  to  state  that  on  later  examination  of  the  s])i-cimen  by  Dr. 
Ewing  he  inclined  to  the  belief  that  the  tumor  Ijclonged  to  the  type  of  bone 
aneurism,  of  a  very  high  degree  of  malignancy,  and  that  his  original  diagnosis 
was  undoubtedly  erroneous. 
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Dr.  Lambert  :  I  was  very  much  interested  in  the  second  case  of  Dr.  Mart- 
land.  I  would  like  to  ask  if  any  other  such  cases  have  been  reported.  Re- 
garding Dr.  Coley's  remarks,  he  tells  us  that  he  has  seen  examples  of  a  typical 
giant-cell  myeloid  sarcoma  of  a  highly  malignant  character.  I  wish  he  had 
brought  sections  from  those  tumors.  I  am  inclined  to  think  that  he  has  con- 
fused the  giant-cell  myeloid  sarcoma  with  the  mixed  sarcoma  of  bone,  in 
which  multinucleated  cells  are  found.  The  latter  tumor  is,  however,  quite  dif- 
ferent from  the  former,  both  clinically  and  pathologically.  The  former  is 
characterized  not  only  by  the  presence  of  numerous  large  giant  cells,  but  by 
an  abundant  connective  tissue. 

To  regard  the  giant  cells  in  mj-eloid  sarcoma  as  accidental  foreign-body 
giant  cells,  as  Mallory  does,  appears  to  me  to  be  without  basis.  Their  forma- 
tion is  too  uniform  and  constant  to  admit  such  an  interpretation.  Further- 
more, foreign  particles  are  not  found  in  these  cells. 

Dr.  Martland  :  In  the  multiple  case  the  clinical  appearance  is  like  mul- 
tiple myeloma.  Histologically  we  find  it  resembling  the  single  tumor  case, 
therefore  I  was  led  to  believe  that  these  multiple  growths  were  of  the  same 
nature  and  that  they  were  benign  in  character.  I  do  not  believe  that  the 
tumors  in  this  case  will  ever  metastasize  into  the  soft  parts.  The  case  will 
be  carefully  followed  and  will  no  doubt  come  to  autopsy,  and  nothing  will 
ever  be  satisfactorily  determined  until  then.  I  think  tlie  antrum  tumor  will 
grow  so  large  that  it  will  invade  the  ethmoid  cells  and  cause  a  meningitis, 
but  I  do  not  tliink  she  will  ever  die  of  metastases.  I  can  find  no  evidence  in 
literature  of  any  case  of  multiple  tumors  of  slow  growth  which  have  the 
same  histological  picture.  As  far  as  hypernephroma  is  concerned,  we  do  not 
think  it  necessary  to  consider  that  in  this  case. 


EQUILIBRIUM  IN  THE  COMBINATION  AND  THE 
DISSOCIATION  OF  PRECIPITATES 

RICHARD  WEIL,   M.D. 

It  has  l)ccn  shown  hy  Lino.s.sier  and  Lenioine  that  if  horse 
scrnni  or  other  similar  antigen  be  mixed  with  its  specific  pre- 
cipitating anti-sernm,  the  resulting  precipitate  never  exhausts 
com])letcly  either  of  these  two  factors.  Both  of  them  can  always 
be  shown  to  be  present  in  the  supernatant  fluid.  This  has  been 
confirmed  by  I'jscnberg  and  others.  Moreover,  the  serum  of 
immunized  animals  has  been  shown  under  certain  circumstances 
to  contain  both  precipitin  and  ]:)rccipitinogen.  By  the  original 
observers  this  was  interpreted  as  an  instance  of  the  laws  of  mass 
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action.  Zinsser  and  Young  interi)rete(l  it  on  the  analogy  of  the 
protective  action  of  a  third  colloid  on  two  nintnally  precipitating 
colloids.  \'on  Dungern  attributed  the  observation  to  the  presence 
of  a  multiplicity  of  antigens  in  the  horse  serum,  or  similar  anti- 
genic substance,  with  a  corresponding  mutiplicity  of  antibodies. 
The  whole  phenomenon,  upon  this  basis,  is  reducible  to  a  fallacy 
of  technique.  This  theory  was  not  supported  by  experiment  and 
has  not  found  further  acceptance. 

In  order  to  test  this  theory  a  chemically  pure  antigen  was 
prepared,  namely  crystalline  egg  albumen.  When  this  is  mixed 
with  its  anti-serum  a  precipitate  results.  The  supernatant  fluid 
can  always  be  shown  to  contain  cither  one  of  the  two  factors, 
egg  albumen  or  antibody,  but  never  both  at  the  same  time.  This 
is  true  no  matter  how  the  proportions  may  be  varied.  With  raw 
egg  albumen  and  its  anti-serum,  on  the  other  hand,  the  relations 
are  the  same  as  described  by  I^senberg.  The  conclusion  is 
drawn  that  \'on  Dungern's  theory  is  correct.  Under  i)roper 
experimental  conditions  the  i)recii)itation  reaction  goes  on  to 
the  complete  exhaustion  of  either  factor.  "  Juiuilibrium  does 
not  exist." 

By  means  of  absorption  experiments  it  was  shown  that  raw 
egg  albumen  contains  not  only  the  substance  isolated  as  crystal- 
line egg  albumen,  but  also  other  antigens.  Tikewise.  the  anti- 
serum to  raw  egg  albumen  was  shown  to  contain  a  nuitiplicity  of 
antibodies.     This  confirms  the  previous  conclusion. 

In  view  of  the  fact  that  equilibrium  in  i)recii)itation  reactions 
does  not  exist,  it  is  unnecessary  to  consider  the  explanations 
offered  therefor.  It  is  of  interest  to  note,  however,  that  the 
presence  of  either  small  or  large  amounts  of  serum,  such  as 
rabbit  serum  or  guinea-pig  serum,  added  to  the  al>()ve  mixtures, 
does  not  in  the  slightest  interfere  with  the  completeness  of  the 
reaction.  There  appears,  therefore,  to  be  no  analogy  in  this  in- 
stance with  the  protective  action  of  a  third  colloid. 

Dissociation  of  precipitates  has  recently  been  studied  by 
Chickering  in  connection  with  an  extract  of  iHieuniococcus  and  its 


134  RICHARD    WEIL 

anti-serum.  He  used  salt  solution,  or  a  one  per  cent,  solution  of 
sodium  carbonate.  He  found  that  the  extract  contained  no 
antigen,  but  did  contain  protective  antibody  and  agglutinin.  In 
my  own  experiments  in  dissociating  the  precipitate  produced  by 
horse  serum,  or  egg  albumen,  and  its  appropriate  anti-serum, 
different  results  were  obtained.  If  the  precipitate  was  treated 
with  salt  solution  or  sodium  carbonate,  antigen  could  always  be 
demonstrated  in  the  extract.  It  contained  no  precipitin,  but  did 
contain  antibodies  conferring  passive  sensitization.  If  the  ex- 
traction was  performed  with  trypsin  or  with  rabbit's  leucocytes, 
both  antigen  and  precipitin  could  be  demonstrated  in  the  fluid. 
These  reactions,  like  those  previously  described,  have  no  analogy 
either  in  mass  action  or  in  colloidal  chemistry. 

Discussion  : 

Dr.  Field  :  I  would  like  to  ask  Dr.  Weil  how  far  digestion  was  carried 
with  the  leucocytes  and  trypsin.  In  Osborne  and  Mendel's  work,  when  they 
carried  digestion  to  completion  there  was  loss  of  toxicity.  This  is  used  in 
testing  the  activity  of  proteolytic  enzymes.  In  regard  to  the  sodium  carbo- 
nate and  sodium  chloride  it  might  be  due  to  precipitation. 

Dr.  Zinsser:  In  a  matter  of  this  kind  time  is  needed  for  the  discussion. 
I  do  not  think  it  is  logical,  on  the  basis  of  these  observations,  to  minimize 
the  analogy  between  colloidal  chemistry  and  serum  reactions.  In  the  pre- 
cipitin reaction  we  have  the  influence  of  salts  which  is  a  striking  analogy. 
We  have  the  inhibition  zones  and  the  influence  of  quantitative  relations  on 
the  reaction.  We  are  dealing  with  obscure  phenomena  and  must  call  analogy 
to  our  help  and  we  have  a  right  to  reason  from  it,  and  tlie  analogy  to  col- 
loidal chemistry  is  too  valuable  to  be  disregarded.  Five  or  si.x  years  ago  Dr. 
Young  and  I  were  working  on  this  problem.  We  did  not  consider  the  expla- 
nation of  Von  Dungern  as  likely.  In  our  work  we  found  that  when  we 
allowed  the  serum  to  stand  it  would  precipitate  spontaneously.  The  anti- 
bodies in  the  supernatant  fluid  would  correspondingly  diminish.  This  we 
thought  was  a  rcasonaljlc  argument  that  the  antibody  antigen  complex  came 
together  l)y  slow  union.  This,  too,  is  analogous  to  colloidal  suspensions 
where  slow  precipitation  occurs  even  in  tlie  presence  of  a  protective  colloid. 
The  mass  action  idea  we  <lid  not  consider  correct  because  the  sera  themselves 
gave  no  complement  fixation.  This  test  is  not  absolute  proof  1)ut  it  is  the 
only  indicator  available.  If  the  mass  action  idea  was  correct,  llien  tlie  scrum 
itself  should  have  contained  antigen-antiljody  united  as  well  as  dissociated, 
and  this  complex,  as  far  as  we  have  any  reason  to  argue  from  experience, 
should  have  fixed  complement.  I  think  that  tlie  precipitation  phenomena  of 
serum  are  too  difficult  at  present  to  llirow  out  peremi)lorily  any  iielp  we  get 
from   colloidal   analogy.     So    far  as   sei)arali(>n   of   tlie   aiiapli\Iac(ic   antibody 
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from  the  precipitins  goes,  I  maj'  saj'  that  I  have  been  one  of  those  who  for 
a  number  of  j'ears  have  maintained,  both  in  experiment  and  in  reasoning 
from  the  work  of  others,  that  there  is  onlj-  one  antibody  of  w-hich  precipita- 
tion, agglutination,  and  other  antibody  reactions  are  different  manifestations, 
depending  upon  the  conditions  under  whicli  tlie  reactions  are  carried  out  and 
the  nature  of  the  antigen. 

Dr.  Field:  In  regard  to  the  question  of  colloids  and  mass  action,  I  used 
to  use  the  term  colloid  chemistrj-,  but  I  am  sure  we  have  got  to  be  on  our 
guard  in  making  use  of  these  names.  I  think  the  types  of  reactions  between 
ions  of  extremely  small  size  and  molecules  of  larger  size,  and  passing  to 
molecules  of  organic  compounds  and  then  to  colloidal  gold  and  finally  to  clay 
and  carbon,  diflfer  only  slightly  from  each  other. 

Dr.  Zinsser  :  I  think  that  what  Dr.  Field  says  is  true,  and  that  no  one 
has  thought  of  disputing  the  perfectly  self-evident  statements  he  has  made. 
That  we  are  dealing  with  larger  particles  in  one  case  and  with  smaller  ones 
in  the  other,  and,  in  the  case  of  the  larger  particles,  often  with  substances 
that  are  not  chemically  analjzable,  is  perfectlj-  true,  but  it  is  also  true  that 
the  methods  of  study  of  these  two  different  kinds  of  substances  are  ncces- 
sarilj-  different,  and  since  we  believe  that  antigen-antibody  reactions  are  of 
the  latter  nature,  we  apply  these  latter  methods  to  their  study. 

Dr.  \\'eil:  The  remark  has  just  been  made  that  the  argument  from  col- 
loidal reactions  is  really  only  a  "  cloud  to  cover  our  ignorance,"  and  I  think 
this  remark  truly  convej-s  the  gist  of  the  whole  matter.  Instead  of  solving  the 
problems  of  immunology  we  have  been  using  the  analogies  of  colloidal  chem- 
istrj' to  veil  our  ignorance  of  the  situation.  I  believe  that  the  dangers  and 
fallacies  of  such  a  course  are  evident  from  the  results  of  the  experiments 
which  I  have  described  this  evening.  The  actual  results  of  the  immunological 
experiment  do  not  in  the  least  correspond  to  the  analogy  which  had  been 
drawn  from  the  reactions  of  colloidal  chemistr}^  This  danger  was  long  ago 
emphasized  by  Buxton,  and  even  by  Bordet,  the  arch-exponent  of  the  col- 
loidal interpretation.  As  regards  the  particular  questions  brought  up,  the 
problem  of  auto-precipitation  would  rec|uire  too  long  a  time  for  discussion 
here.  I  may  say,  however,  that  I  do  not  agree  with  Dr.  Zinsser's  interpre- 
tation of  this  phenomenon.  A  full  discussion  of  that  i)hase  will  be  pre- 
sented in  a  publication  of  mine  which  will  soon  appear.  There  is  anotlier 
point  in  my  paper  to  which  Dr.  Zinsser  took  exception,  namely,  the  question 
of  separation  of  the  precipitin  from  the  anaphylactic  antibody.  He  feels  that 
they  are  the  same  substance.  I  entirely  agree  upon  that  point.  The  two 
functions,  however,  namely,  precipitation  and  passive  sensitization,  may  be 
differentiated  and  separated.  I  have  found  that  it  is  i)ossil)lc  by  heating  pre- 
cipitin to  T2  degrees  to  deprive  it  completely  of  its  precipitating  ctTcct,  wiiile 
the  sensitizing  value  is  retained  almost  unimi)aired.  In  the  terminology  of 
Ehrlich  the  so-called  ergophore  group  of  the  antilxxly.  which  is  essential  tr> 
precipitation,  may  be  sacrificed,  while  leaving  intact  the  so-called  haptophore 
group,  which  alone  is  necessary  for  anaphylaxis.  This  observation,  which  is, 
I  believe,  of  great  importance  for  the  understanding  of  anaphylaxis,  lias  not 
been  hitherto  rei)orted.     It  answers  Dr.  Zinsser's  objection  satisfactorily. 
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GROUPING   OF    MENINGOCOCCUS    STRAINS    BY 
MEANS    OF   COMPLEMENT    FIXATION 

MIRIAM  P.  OLMSTEAD 

A  study  of  literature  on  the  meningococcus  shows  that  while 
the  complement  fixation  method  has  been  used  extensively  in 
titrating  serum  and  to  a  slight  extent  for  diagnosis,  except  for 
work  with  the  para-meningococcus  practically  no  attempt  has 
been  made  to  use  it  in  grouping  strains  of  meningococci. 

The  work  I  am  to  report  this  evening  has  been  done  in  col- 
laboration with  Dr.  Phoebe  DuBois,  Dr.  Josephine  Neal  and 
Miss  Rose  Schweitzer. 

To  obtain  immune  serum  rabbits  w^ere  inoculated  by  ten  intra- 
venous injections  of  live  culture,  administered  every  third  day. 
The  dose  was  increased  from  one  fourth  to  a  whole  slant  culture, 
washed  off  W'ith  normal  saline.  The  cultures  for  inoculation 
were  twenty-four  hour  growths  in  neutral  veal  agar. 

Antigens  were  prepared  according  to  the  method  suggested  by 
Schwartz  and  McNeil  for  gonococcus  antigen. 

The  total  volume  of  the  test  was  0.5  c.c,  one  tenth  that  of  the 
classical  Wassermann.  The  anti-sheep  system  was  used,  cells 
in  a  five  per  cent,  suspension,  from  one  to  two  units  of  ambo- 
ceptor, and  guinea-pig  serum  for  complement  in  a  ten  ]^er  cent, 
dilution.  The  system  was  carefully  standardized  each  dav  by  an 
amboceptor  titration.  Sensitized  cells  were  used  and  the  read- 
ings of  antigen  and  antiljody  content  titrations  were  made  the 
next  day,  after  the  cells  had  settled. 

The  sera  were  freshly  inactixaled  each  day  by  heating  for  one 
half  hour  at  56'  C. 

Antigen  and  serum  titrations  were  performed  according  to 
the  lechni(|ue  described  in  Park  and  Williams'  PafJiogcnic 
Microorganisms,  1914,  pp.  184-187.  The  anticomplementary 
dose  of  antigen  has  been  determined  by  testing  decreasing 
amounts  of  antigen  (0.3,  0.2,  o.i,  0.05  c.c.)  in  various  dilutions. 
The  antigen  unit,  by  which  is  meant  the  smallest  amount  of 
antigen  that  gi\'es  com])1ele  inhi1)ilion  of  hemolysis  with  al)out 
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two  units  of  homologous  immune  serum,  has  been  ol)tained  by 
testing  decreasing  amounts  of  antigen  (0.25,  0.2,  0.15,  o.i,  0.05, 
0.025  c.c. ),  with  o.oi  c.c.  of  serum.  The  anticomplementary 
property  of  the  serum  has  been  tested  in  0.04  c.c.  and  0.02  c.c. 
of  undiluted  serum.  The  antibody  unit,  by  which  is  meant  the 
smallest  amount  of  serum  that  gives  complete  inhibition  of 
hemolysis  with  about  two  units  of  homologous  antigen,  has  been 
obtained  by  testing  decreasing  amounts  of  serum  (0.02,  o.oi.  and 
of  a  ten  per  cent,  dilution  0.09,  0.08,  0.07,  0.06,  0.05,  o.O-|.  0.03, 
0.02,  O.OI  c.c),  with  about  o.i  c.c.  of  antigen. 

The  work  on  the  differentiation  of  meningococcus  strains  was 
begun  with  neither  antigen  nor  serum  standardized.  A  poly- 
valent antigen  of  all  the  strains  was  made  and  stnndardized  with 
o.oi  c.c.  of  serum  from  a  horse  immunized  against  all  the  strains. 
The  polyvalent  horse  serum  was  then  titrated  with  one  and  one 
half  units  of  the  polyvalent  antigen  and  used  in  standardizing  all 
the  monovalent  antigens.  Each  monovalent  antigen  was  titrated 
in  several  dilutions  to  obtain  the  antigen  unit.  From  one  and 
one  half  to  two  units  of  the  monovalent  antigen  thus  standardized 
were  used  in  standardizing  its  homologous  immune  serum.  Any 
antigen  so  poor  that  double  this  amount  was  anticomplementary 
was  discarded  and  not  used  for  serum  titrations.  Serum  was 
also  titrated  in  a  sufficient  number  of  dilutions  ( i  in  10.  and  i 
in  100)  to  determine  the  antibody  unit.  From  one  and  one  half 
to  two  units  of  serum  (diluted  so  that  o.oi  c.c.  contained  that 
amount)  were  used  in  making  the  antigen  cross-litrations.  The 
specificity  of  the  antigens  was  tested  by  titrating  against  a  known 
positive  gonococcus  serum  with  practically  negative  results. 

Rabbits  were  immunized  against  forty  strains  of  meningo- 
coccus, but  the  cross-fixation  work  was  carried  out  completely 
with  only  twenty-nine  of  these  strains.  Each  antigen  and  each 
serum  were  titrated  against  all  the  strains  in  several  (lilutii>ns 
until  the  smallest  amount  of  both  aniigc-n  and  scrum  that  gave 
complete  inhibiticjn  of  hemolysis  was  determined. 

The  results  of  antigen  titrations  are  summarized  in  the  table. 

Of  the  twenty-nine  strains  of  meningococcus  tested,  fourteen 
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fell  into  one  group,  eight  into  another,  two  cross-fixed  with  each 
other  only  by  both  antigen  and  serum  titrations,  two  did  not  fix 
with  any  other  strain  and  three  acted  irregularly.  Strains  i,  3, 
4,  7,  8,  19,  20,  21,  22,  2;^,  24.  26,  28,  and  34  cross-fixed  with 

TABLE  I 
Antigens  of  Twenty-two  Strains  Titrated  Against  Sera  of  Various  Strains 


Antigen  Strains 

Immune  Sera  of  Group  I 

Immune  Sera  of 
Group  II 

Immune 
Sera  of 

Irregular 
Strains 

Immune 

Sera  of  Odd 

Strains 

I 

3 

4 

7 

20 

22 

23 

24 

28 

ID 

ri 

13 

14 

16 

18 

2 

12 

27 

6 

29 

15    17 

I 

3 

4 

7 

8 

19 

20 

21 

23 

26 

28 

34 

-1- 
+ 
-1- 
-1- 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

-1- 
+ 
+ 
-1- 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
-1- 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

X 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
-1- 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

X 

-1- 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

- 

~ 

- 

- 

~ 

- 

_ 

- 

- 

- 



9 
10 
16 

18 
32 

- 

+ 
+ 
+ 

- 

- 

- 

- 

± 

- 

+ 

+ 

± 

+ 
+ 
+ 
+ 
-1- 

+  i  + 
+  '  + 

+!  + 

+  !  + 

+ 
+ 
+ 
-1- 
-f- 

+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 

- 

- 

± 
± 

-1- 

- 

-   ±   - 

2 
27 

+   + 

\  + 

+ 
+ 

+ 
+ 

- 

+ 
+ 

-1- 

+ 

+ 
+ 

- 

- 

- 

- 

- 

- 

+ 

- 

-1- 

- 



6 

-j- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

+ 

- 



29 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-1- 



15 

! 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

+   + 

-f-  Denotes  complete  inhibition  of  hemolysis  in  as  small  an  amount  of 
antigen  with  heterologous  as  with  homologous  serum. 

+  Denotes  complete  inhibition  of  hemolysis,  but  not  in  so  small  an 
amount  of  antigen  with  heterologous  as  with  homologous  serum. 

—  Denotes  incomplete  or  no  inhil)ition  of  hemolysis. 


each  other,  forming  Groui)  I  ('l'al)les  I  and  IT).  Strains  9,  10, 
ir,  13,  14,  16,  18,  and  32  cross-fixed  with  each  other,  forming 
Group  11  (Tables  I  and  II).     Antigens  of  Group  I  did  not  fix 
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any  sera  of  Group  II.  Ixit  antigens  9,  10.  and  16  of  Group  II 
fixed  some  sera  of  Group  I.  Antigen  titrations  only  of  strains 
21  and  26  were  made  against  other  single  strains,  as  the  rabbit 

TABLE  TI 
Immune  Sera  of  Twenty-four  Strains  Titrated  Against  Various  Antigens. 


Serum  Strains 

Antigens  of  Group  I 

Antigens  of 
Group  n 

Antigens 
<>f  Ir- 
regular 
Strains 

Antigens 
of  Odd 
Strains 

I      3 

4 

7 

8 

19  20 

22  23  24  28 

9 

10 

1 
13   M 

16 

x8 

2  1  12  27 

6    29 

»s 

I 
3 

4 

7 
8 

19 
20 
22 
23 
24 
28 

+    +1 
+    +    + 
+    +    + 
+    +    + 
+    ±   + 
+    +    + 
+  '  + 
+    +   + 
+    + 
+    + 

+  +! 

+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 

+ 

+ 
+ 

± 

± 

± 
+ 
+ 

± 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

± 
+ 

+ 

zfc 
+ 

+ 

± 

+ 

+ 

+ 

± 

+ 

+ 

± 
+ 

± 
± 
+ 
+ 

+ 

± 
± 

+ 

± 

- 

± 
± 



+ 

dh 
± 

+ 

zfc 
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+ 

zfc 

± 

zfc 
zfc 

+ 

+ 
+ 

1 

: 

_ 

9 
10 
13 
M 
16 
18 

±  + 
±  ±  ± 
±  ±  ± 
db  ±  ± 
+  + 

± 
+ 

± 
± 

+ 

— 

+ 

_ 

± 
± 

± 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 
+ 

± 
zfc 
zfc 

± 

zfc 
zfc 
zfc 
zfc 

+ 

+ 

zfc 
zfc 

- 

- 

2 
12 
27 

d=i- 

± 



± 

— 

± 

— 

± 

=^1 

- 

± 

db 

+ 

db 

+ 

+ 

— 

— 
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6 

±  - 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

+ 

- 
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29 

-!- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

+ 

- 

15 
17 

±  ± 

=b 

_ 

- 

— 

— 

-  ± 

- 

— 

- 

_l_ 

— 

- 

- 

- 

— 

- 

- 

+ 
+ 

+  Denotes  complete  inliil)ition  of  hemolysis,  in  approximately  the  same 
amount  of  serum  with  homologous  and  heterologous  strains. 

+  Denotes  complete  inhibition  of  hemolysis,  hut  not  in  so  small  amount 
of  serum  with  heterologous  as  with  homologous  strains. 

—  Denotes  incomplete  or  no  inhibition  of  hemolysis. 


sera  of  these  strains  lost  their  antibody  DMitent  bef(jrc  scrum 
titrations  could  be  performed.     These  strains  were  not  inchuled 
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in  an  antigen  made  of  six  strains  (3,  21,  10,  18,  2,  and  12).  The 
sera  of  these  strains  (21  and  26),  however,  gave  fixation  with 
this  polyvalent  antigen  and  the  antigens  of  these  strains  fixed  all 
the  sera  of  Group  I,  hence,  we  concluded  that  these  strains  be- 
longed to  Group  I.  Antigens  of  strains  6  and  29  gave  fixation 
with  their  homologous  sera  only  and  sera  6  and  29  gave  fixation 
with  their  homologous  antigens  only.  Antigens  and  sera  of 
strains  15  and  17  cross-fixed  with  each  other.  Strains  2,  12, 
and  27  acted  irregularly.  In  the  antigen  titrations  of  these 
strains  cross-fixation  occurred  with  the  sera  of  Group  I,  but  the 
immune  sera  of  strains  2,  12.  and  27  fixed  complement  with  their 
homologous  antigens  only. 

Sera  of  twelve  strains  (i,  3,  4,  7.  8,  19,  20,  21,  23,  24,  26, 
and  28)  of  Group  I,  seven  strains  (9,  10,  11,  13,  14,  16,  and  18) 
of  Group  II,  the  irregular  strains  2.  12,  and  27,  the  odd  strains 
6,  29,  15,  and  17,  and  nine  unidentified  strains  (31,  32,  33,  34, 
36,  37,  38,  39,  and  40),  were  titrated  with  a  polyvalent  antigen 
consisting  of  strains  3  and  21  of  Group  I,  10  and  18  of  Group 
II  and  the  irregular  strains  2  and  12.  The  relationship  of  strains 
6,  15,  17,  27,  and  29  had  not  been  determined  at  the  time  this 
antigen  was  made  or  they  would  have  l>een  included.  These 
strains  only  gave  no  fixation  with  the  antigen,  but  our  later  work 
demonstrated  that  they  were  not  related  to  any  of  the  strains 
included  in  the  antigen. 

As  stated  above,  the  monovalent  antigens  were  standardized 
with  the  polyvalent  imnuine  horse  serum  for  the  serum  cross- 
titrations,  which  were  made  before  the  antigen  cross-titrations. 
\\'e  found  after  we  had  done  the  antigen  cross-titrations.  that  the 
antigens  gave  a  much  longer  range  of  fixation  with  their  homol- 
ogous immune  ral)l)it  serum  than  with  the  polyvalent  horse 
serum.  It  seems,  therefore,  that  so  much  antigen  was  used  in  the 
serum  cross-titrations  that  a  group  reaction  occurred.  This  may 
explain  why  a  more  distinct  dilTerentiation  of  strains  was  ob- 
tained by  means  of  antigen  titrations  than  l)y  means  of  anlil)ody 
content  titrations. 

Complement  fixation  is  such  a  delicate  method  of  dilTeren- 
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tiating  strains  of  an  organism  that  it  is  difficult  to  obtain  abso- 
lutely consistent  results.  The  age  and  antibody  content  of  a 
serum,  the  range  of  the  antigen,  the  strength  of  the  complement, 
the  interval  between  the  completion  of  the  test  and  the  reatling  of 
the  same,  the  temperature  of  the  ice-box,  and  the  frequency  of 
standardization  of  sera  and  antigens  are  factors  that  greatly 
influence  the  test. 

A  study  of  the  history  of  the  strains  proves  that  the  clinical 
history  of  the  case  has  nothing  to  do  with  the  grouping. 

Strains  causing  severe  reactions  in  rabbits — it  being  necessary 
to  try  se\-eral  rabbits  before  one  could  be  found  that  could  be 
immunized — were : 

I,  2,  7,  i6,  i8,  and  24, — 
I,  7,  and  24  are  in  Group  I, 
16,  and  18  are  in  Group  II,  and 
2  in  irregular  Group. 

Thus  it  appears  that  no  relation  exists  between  virulence  and 
grouping.  Neither  is  there  any  relation  between  length  of  time 
strains  had  been  isolated  and  grouping.  Group  I  contained  the 
oldest  and  the  newest  strains. 

The  subject  of  the  ])ara-meningococcus  has  received  consider- 
able attention  in  h'rance  for  the  last  few  years,  due  to  the  work 
of  Dopter,  Menetrier  and  others.  This  work  has  been  done 
along  both  clinical  and  lalxjratory  lines.  Patients  suffering  from 
meningitis  that  did  not  respond  to  the  ordinary  anti-meningitis 
serum  improved  under  the  use  of  a  para-meningitis  .serum  pre- 
pared by  Do|)ter  in  1912.  Dopter  in  191 1  in  studying  the  so- 
called  i)ara-meningococcus.  found  that  he  could  not  differentiate 
the.se  strains  from  normal  meningococcus  by  using  them  as  anti- 
gens with  polyvalent  horse  serum,  but  that  they  could  be  differ- 
entiated by  the  serum  of  patients,  as  the  serum  of  patients  suf- 
fering from  meningococcic  meningitis  did  not  fix  a  para-menin- 
gococcic  antigen,  and  the  sera  of  i)atienis  suffering  from  para- 
meningococcic  meningitis  did  not  fix  with  a  meningococcic 
antiiren. 
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AVolIstein  in  1914  published  a  very  careful  study  of  the  para- 
meningococcus in  which  she  arrived  at  similar  conclusions  using 
the  sera  of  rabbits  immunized  with  single  strains  of  meningo- 
coccus and  para-meningococcus  instead  of  the  sera  of  patients. 
She  concluded :  "  The  para-meningococci  of  Dopter  are  culturally 
indistinguishable  from  true  or  normal  meningococci,  but  sero- 
logically they  exhibit  differences  as  regards  agglutination,  op- 
sonization, and  complement  deviation." 

By  the  agglutination  method  strains  7  and  42  are  classed  by 
her  as  para-like  strains.  She  did  not  give  the  results  of  comple- 
ment fixation  with  these  strains.  In  our  work  it  was  found  by 
complement  fixation  that  strain  7  fell  in  Group  I  and  strain  42 
in  the  irregular  group  allied  to  Group  I.  As  transplants  of  two 
Dopter  para-meningococcus  strains,  P.  L.  and  P.  M.,  were  kindly 
given  us  by  Dr.  W'ollstein,  we  were  enabled  to  test  them  against 
our  strains.  We  found  antigens  of  P.  L.  to  react  with  homolo- 
gous serum  only,  and  antigens  of  P.  AI.  to  react  with  the  sera  of 
Group  II. 

Now  if  the  para-meningococcus  is  to  be  separated  from  the 
normal  meningococcus  by  serological  reactions  and  if  agglutina- 
tion and  complement  fixation  yield  ditTerent  results  with  the  same 
strains,  the  question  is  indeetl  a  perplexing  one.  With  the 
method  used  by  us,  the  results  yielded  by  the  complement  fixation 
test  have  been  fairly  uniform  and  specific.  By  this  method  the 
strains  have  fallen  into  various  groups,  containing  a  \arying 
number  of  strains.  Shall  we  call  all  the  strains  except  those  in 
Grou])  I  para  strains,  or  shall  we  call  them  simply  groups  of 
normal  meningococci?  The  question  is  purely  academic,  yet  it 
is  of  some  imjiortance  since  the  cmplo}'ment  of  the  term  "para" 
differentiates  the  strains  more  than  seems  justifial)le.  It  is 
perhaps  better,  therefore,  to  classify  them  as  belonging  to  a  group 
co-ordinate  with  other  meningococcus  groups. 

W'ollstein  further  concludes:  "Because  of  the  \ariations  and 
irregularities  of  serum  reaction  existing  among  otherwise  normal 
strains  of  meningococci  it  does  not  seem  either  possible  or  desir- 
able to  separate  the  para-meningococci  into  a  strictly  definite  class. 
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It  appears  desirable  to  consider  them  as  constituting  a  special 
strain  among  meningococci  not,  however,  wholly  consistent  in 
itself."     This  conclusion  we  would  heartily  endorse. 

CONCLUSIONS 

By  means  of  complement  fixation  the  meningococcus  mav  be 
clearly  differentiated  from  allied  organisms.  A  differentiation 
of  indixidual  meningococcus  strains  is  possible  by  the  use  of 
refined  technique,  but  the  relationship  of  strains  is  so  close  that 
it  is  difificult  to  obtain  absolutely  clear  cut  and  consistent  results. 
Of  the  twenty-nine  strains  studied  by  us,  fourteen  seem  to  form 
one  groui)  and  eight  a  second  group.  Three  seem  to  be  closely 
related  to  the  first  group  but  have  acted  so  irregularly  that  they 
cannot  be  classed  with  it.  two  have  shown  a  relationship  with 
each  other  only  and  two  ha\e  shown  a  relationship  to  no  other 
strain. 

Discussion  : 

Dr.  Zinsser:  The  difficult}-  of  separating  and  classifying  the  various 
strains  of  meningococci  is  well  known.  This  is  the  first  serious  attempt  to 
clearlj-  separate  the  different  strains  In-  complement  fixation  tests. 


THE  PRACTICAL  SIGNIFICANCE  OV  THE  OXIDASE 
REACTKJX  .\S  APPI.Il'.D  TO  I'.LOOD  CELLS 

F.    A.    EVANS.    M.I). 

Tor  some  time  it  has  been  known  that  the  cells  of  myeloid 
origin  contain  granules  of  oxidase  ferment  and  those  of  lymphoid 
origin  do  not.  and  an  appreciation  of  the  practical  significance  of 
this  difference  has  led  to  many  attempts  to  perfect  a  convenient 
method  of  demonstrating  the  presence  or  absence  of  the  ferment 
in  any  given  cell.  .\s  early  as  i<^<^7.  N'itali  made  the  dbscrvalion 
that  the  guaiac  test  for  blood  was  of  no  value  in  the  presence  of 
pus.  Init  I)randenburg'  in  h;oo.  was  the  first  to  notice  that  blood 
of  leukemic  patients  frequently  gave  a  positive  guaiac  reaction 
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without  the  presence  of  any  oxygen  bearer  as  peroxide  or 
ozonized  turpentine.  Aleyer"  in  1903,  demonstrated  this  phe- 
nomenon in  the  blood  of  myeloid  leukemia  Ijut  failed  to  obtain 
the  reaction  in  that  of  lymphoid  leukemia  and  called  attention  to 
the  interest  that  attached  to  this  reaction  in  view  of  Ehrlich's 
recently  propounded  dualistic  theory  of  blood  cell  origin.  This 
guaiac  test  was  too  crude  to  l>e  of  any  practical  value  however, 
so  Winkler"'  in  1907,  applied  the  indophenol-l^lue  synthesis  of 
Ehrlich^  (alphanaphthol  +  dimethylparaphenylendiamin  with 
two  atoms  of  oxygen  form  indophenol-blue)  to  smears  of  pus 
and  tissue  sections  and  with  it  found  these  granules  of  oxidase 
ferment  as  blue-black  dots  in  the  protoplasm  of  myeloid  but  not 
of  lymphoid  cells.  He  at  this  time  predicted  the  usefulness  of 
this  reaction  in  the  study  of  the  origin  of  white  blood  cells,  and 
it  is  the  practical  value  of  this  test  that  we  have  under  considera- 
tion this  evening. 

Schultze^  submitted  sections  of  many  body  tissues  to  this 
reaction  after  formalin  fixation  and  found  the  granules  only  in 
the  tear  and  thyroid  glands  and  in  cells  of  myeloid  origin,  and 
used  the  test  in  the  differential  diagnosis  of  the  leukemias. 
Gierke,^  using  fresh  tissue,  found  these  granules  in  many  body 
cells  l)ut  after  formalin  fixation  as  used  by  Schultze  ol:)tained 
similar  results.  He  suggested  the  hypothesis  that  this  reaction 
on  fresh  tissue  depended  on  the  circulating  respiratory  oxygenase 
destroyed  or  inactivated  by  formalin  fixation  whereas  the  more 
stable  oxidase  of  the  myeloid  cell  endures.  This  work  of  both 
Schultze  and  Gierke  has  l^een  repeatedly  confirmed  In'  other  ob- 
servers.^ Gierke  also  refuted  Dietrich's'''  statement  that  the 
oxidation  is  brought  about  l)y  the  tissue  metabolism  and  the  pre- 
formed in(l(j])henol-blue  taken  up  by  the  fat  droplets,  ])y  showing 
that  no  granules  appear  after  killing  the  ferments  and  adding  the 
already  oxidized  solutions,  and  that  granules  still  gi\'e  the  reac- 
tion after  killing  the  cell  life  b}-  chloroform  l)ul  prescr\'ing  the 
oxidases.  This  indophenol-blue  reaction  a])pears,  therefore,  to 
be  a  relia])le  method,  but  although  much  superior  to  the  guaiac 
test,  because  of  technical  difficulties  is  not  all  that  is  to  be  desired. 
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For  fixation,  only  methods  are  available  that  do  not  injure  fer- 
ments and  as  shown  l)y  Gierke,''  formalin  must  be  used  in  some 
form.  Similarly  counterstaining  is  difficult  for  only  aqueous 
solutions  used  without  a  mordant  are  permissible,  and  any  method 
of  differentiating  destroys  the  reaction  in  some  cells.  Further- 
more, inasmuch  as  this  indophenol-blue  deposited  in  the  granules 
of  oxidase  ferment  is  soluble  in  alcohol,  ether,  chloroform, 
aceton,  xylol,  and  creosote,  clearing  of  tissue  sections  is  impos- 
sible and  the  mounting  media  are  almost  limited  to  materials 
soluble  in  water.  Also,  the  preparation  is  not  permanent,  for  the 
oxidase  reaction  only  endures  in  its  original  intensity  for  about 
an  hour,  and  the  counterstain  tends  to  be  dissolved  out  by  the 
aqueous  mounting  medium. 

In  spite  of  these  difficulties,  methods  of  application  ha\"e  been 
devised  that  are  of  practical  value  for  tissue  sections  and  espe- 
cially for  smears  of  blood  and  body  fluids,  h^or  tissues,  paraffin 
sections  may  be  used  if  fixed  primarily  in  formalin  or  preferably 
Bonn  solution  (Carlsbad  salts  5.  formalin  12.3.  water  100  parts) 
as  suggested  by  I'ursenko.''  for  the  materials  used  in  preparation 
presumably  do  not  injure  the  ferments.  hVozen  sections  freshly 
cut  give  reliable  results  more  constantl}"  and  arc  to  be  preferred. 
The  section  is  immersed  for  about  two  minutes  in  a  mixture  in 
equal  parts  of  the  reagents  freshly  made  up : 

(i)    I  per  cent,  alpha-naphlhol  in  i  per  cent.  KOH. 

(2)  I  per  cent,  aqueous  dimethylparaphenylendiamin. 
These  solutions  should  be  mixed  just  Ijefore  using  for  if  they  are 
allowed  to  stand  together  for  any  length  of  time  they  combine 
with  the  oxygen  of  the  air  with  the  formation  of  indophenol-blue 
and  confusing  artef actions  are  likely  to  occur  if  granules  of  this 
preformed  indophenol-blue  are  deposited  on  the  .section.  The 
tissue  removed  from  this  mixture  is  washed,  counterstained  for  a 
few  moments  in  5  per  cent,  pyronin  or  saturated  aqueous 
safranin,  washed  again,  and  mounted  in  glycerin  or  a  sugar  mix- 
ture. Such  a  preparation  shows  the  nuclei  stained  a  deep  orange- 
pink  and  the  myeloid  cells  standing  out  by  reason  of  the  blue 
granules    in    their    protoplasm.      However,    owing    to    the    im- 
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possibility  of  clearing  the  section  satisfactorily  and  the  somewhat 
indefinite  counterstaining,  reliable  identification  of  the  individual 
cell  as  polymorphonuclear,  myelocyte,  or  other,  is  frequently 
difficult.  For  this  purpose  parallel  sections  must  be  stained  with 
hematoxylin  and  eosin  and  corresponding  fields  compared;  or 
the  field  showing  oxidase-containing  cells  may  be  drawn  with  a 
camera  lucida.  and  the  same  section  then  stained  with  hema- 
toxylin and  eosin.  If  a  frozen  section  has  been  used,  after  re- 
moving the  cover  slip  and  washing,  the  section  is  best  dried  and 
fixed  to  the  slide  with  thin  celloidin  solution.  Without  these 
auxiliary  procedures,  the  reaction  is  of  value  in  demonstrating 
mild  grades  of  infection  in  cellular  tissues  as  the  appendix  and 
tonsil,  and  in  demonstrating  myeloid  infiltration  of  organs  in 
leukemia ;  and  with  them  may  be  used  to  advantage  in  studying 
any  obscure  l^ody  cell.  Many  modifications  of  the  indophenol- 
blue  reaction  have  been  suggested  by  Loele,-^'^  Schultze,^^  Krei- 
bich.^-  and  others,^"  whereby  permanent  preparations  that  may 
be  cleared  and  counterstained  may  be  had.  but  in  all  of  these  so 
many  other  factors  are  to  be  considered  that  their  specificity  for 
the  myeloid  cells  may  be  seriously  questioned.  These  modifica- 
tions, although  of  great  interest  in  the  field  of  vital  staining,^^ 
do  not  displace  the  original  indophenol-blue  reaction. 

For  smears  of  blood  and  other  body  fluids  a  satisfactory  and 
more  direct  technique  is  available.  Fixation  is  the  most  im- 
portant step  and  for  this,  exposure  to  formalin  vapor  in  a  closed 
jar  is  the  only  satisfactory  method.  A^ry  weak  solutions  of 
formalin  (4  per  cent.)  for  long  periods  (3-4  hours),  depending 
on  the  age  and  thickness  of  the  smear,  are  l:)etter  than  using 
stronger  solutions  for  shorter  periods,  for  with  the  weaker  solu- 
tions the  annoying  tendency  of  the  fixed  smear  film  to  wrinkle 
up  when  the  indophenol-blue  solutions  are  added,  is  not  so 
marked.  For  smears,  in  C(jntrast  to  tissue  sections,  the  staining 
is  Ijest  done  first  and  for  this  the  same  solutions,  5  per  cent, 
pyronin  or  saturated  safranin,  have  proved  the  most  satisfactory. 
Pj'ther  of  these  allowed  to  remain  on  the  smear  a  short  time  and 
tlien  thoroughly  washed  off  brings  out  the  nuclei  a  deep  orange- 
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pink  that  readily  admits  of  the  identification  of  the  cell  and  leaves 
the  other  elements  unstained.  Such  a  preparation  is  then  ex- 
amined until  a  field  containing  cells  in  question  as  regards  their 
oxidase  content  is  found,  and  the  slide  clamped  down.  One 
drop  of  each  of  the  solutions  of  the  indophenol-lilue  reaction  made 
up  as  outlined  above  is  then  added  directly  to  the  smear  and  the 
progress  of  the  reaction  watched  with  the  low  power  ohiective 
in  the  cells  being  investigated  till  it  has  reached  its  maximum 
intensity  in  about  two  minutes.  The  smear  may  then  be  blotted 
carefully  and  the  preparation  examined  with  the  high  dry  ob- 
jective. It  is  essential  that  the  cells  in  question  be  located  before 
putting  on  the  solutions  of  the  indophenol-blue  reaction  and  that 
the  progress  of  the  reaction  be  watched,  for  the  stain  is  rapidly 
dissolved  out  of  the  nuclei  by  the  alkaline  solutions  used  and 
shortly  after  adding,  especially  if  some  wrinkling  of  the  film  as 
frequently  occurs  is  present,  identification  of  the  cells  becomes 
impossible.  But  if  these  details  are  observed  a  useful  prepara- 
tion results  which  shows  oxidase  granules  in  polymorphonuclears, 
myelocytes,  myeloblasts,  transitionals.  and  i)robably  some  large 
mononuclears,  but  in  no  lymphocyte.  As  in  tissue  sections  the 
reaction  is  of  value  in  the  stud}'  of  cells  of  uncertain  identity  and 
is  especially  useful  in  the  differential  diagnosis  of  tin.'  acute 
leukemias  which  is  so  difiicult  by  the  usual  staining  methods. 
The  intensity  of  the  reaction  varies  directly  with  the  stage  of 
maturity  of  the  cells,  being  weakest  in  the  myeloblasts  and 
strongest  in  the  polymorphonuclears.  One  observer'""'  suggests 
that  granules  of  oxidase  ferment  may  not  be  demonstrable  in 
very  young  myeloblasts.  Idie  eosinoi)hile  cells  both  in  blood  and 
tissues  show  the  most  active  oxidases. 

Owing  to  technical  difificulties  the  indophenol-blue  reaction 
falls  somewhat  short  of  the  promise  it  gives  at  first  thought,  and 
modifications  devised  to  obviate  these  difficulties  are  not  trust- 
worthy. But  the  methods  outlined  above,  if  followed  in  detail. 
afTord  a  reaction  on  tissue  sections  that  is  of  some  value,  and  one 
on  blood  smears,  that  by  reason  of  the  ready  dilk-rentiat'on  be- 
tween cells  of  lymphoid  and  myeloid  origin  made  possible,  is  of 
real  diagnostic  impf)rtance. 
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13.  Nakano,  J. :   Beitrage  zur  Kenntnis  der  histologiscben  Oxydasereaktion, 

der  Supravital-  und  Vitalfiirbung.     Folia  hacmat.,  1913,  xv,  123. 

14.  LoELE,  W. :  Histologiscben  Nachweis  und  biochemische  Bedeutung,  oxy- 

dierender  und  reduzierender  Substanzen  innerhalb  der  Zelle.     Ergcbn. 
der  allg.  Path.  u.  path.  Anat.,  1912,  Part  2,  xvi.  760. 

15.  Dunn,  J.  S. :  Use  of  the  Oxydase  Reaction  in  the  Differentiation  of  the 

Acute   Leukemias.     Quart.   Jour.   Mcd.,   London,    1912,   vi,   293 ;   abstr. 
Jour.  Am.  Mcd.  Assn.,  1913,  Ix,  1924. 

Discussion  : 

Dr.  Lambert:  In  two  cases  of  mycl()l)lastic  leukemia  recently  oliscrvcd  in 
the  Presl)yterian  Hospital,  this  reaction  proved  very  valuable.  Under  casual 
examination  I  am  certain  that  the  cells  in  the  l)lood  would  have  been  called 
lymphocytes.  In  fact,  this  mistake  was  made.  The  oxidase  test  proved  con- 
clusively, however,  that  the  cells  were  of  myeloid  origin. 
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DEMONSTRATION   OF   THREE   CASES   OF   SPLENIC 
ENLARGEMENT 

MORTIMER    WARRKX.    M.D. 

These  three  specimens  represent  diffcrcni  ty[)es  of  splenic  en- 
largement, and  are  presented  to  l>rin^-  up  the  ([ucstion  of  clinical 
differentiation,  and  pathological  classification  of  splenomegalia  in 
general,  with  reference  to  therapeutic  splenectomy. 

C.\SE  I. — The  spleen  is  from  a  patient  i)resenting  a  well- 
characterized  clinical  condition  with  striking  differential  diag- 
nostic signs,  namely  constitutional  ha?m()l}iic  icterus.  This  spleen 
was  removed  by  Dr.  Charles  II.  Peck  in  May.  1912.  .\  complete 
symptomatic  cure  resulted,  namely  relief  of  jaundice,  and  a  re- 
versal of  a  previously  highly  decreased  osmotic  tension  of  the  red 
blood  cells  to  one  within  normal  limits.  Histologically  it  is  typ- 
ical of  that  condition.  The  spleen  is  suffused  with  blood;  this 
blood  is  chiefly  interstitial;  there  is  little  or  no  fibrosis;  follicles 
are  somewhat  crowded  out.  In  other  words,  it  is  a  spodogenous 
spleen  tumor  very  similar  to  that  of  pernicious  ana?mia. 
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Case  II. — The  spleen  represents  a  type  which  has  many- 
designations  but  which  seems  to  belong  to  the  Banti  group. 
Though  still  "sub  jiidicc;'  as  an  entity,  Banti's  disease  has  a  place 
in  any  discussion  of  splenic  enlargement.  There  is  a  group  of 
cases  in  which  clinical  results  are  obtained  by  splenectomy  which 
cannot  be  listed  elsewhere  except  under  the  general  terminology 
of  "splenic  anaemia."  This  spleen  shows  marked  diffuse  fibrosis 
without  a  great  deal  of  capsular  thickening,  obliteration  of  fol- 
licles, and  thickening  of  arterioles.  There  is  little  blood  or  con- 
gestion. (A  small  piece  of  liver  remo\'ed  at  the  time  of  the 
operation  appears  normal  on  section.)  Splenectomy  was  per- 
formed by  Dr.  Charles  H.  Peck,  Alarch,  1914.  The  man  was  in 
good  condition  when  last  heard  from,  within  a  few  months  of  the 
present  time. 

Case  III. — The  patient  showed  an  enlarged  liver  and  spleen, 
jaundice,  urobilin  and  bilirubin  in  urine,  and  clay-colored  stools. 
There  was  nothing  important  in  the  blood  findings  aside  from 
the  auto-agglutinating  property  of  the  blood  serum  for  the  red 
blood  cells  (brought  out  only  in  the  cold).  Splenectomy  was 
done  by  Dr.  Charles  H.  Peck,  September  15,  191 5.  Results  so 
far  are  indefinite.  The  spleen  show^s  wide  open  sinuses,  areas  of 
distended  capillaries,  abundant  follicles,  fibrosis  of  a  fairly  young 
character  (cellular).  The  spleen  looks  as  if  it  were  in  a  hyper- 
active state,  analogous  to  a  lymph  node  in  a  state  of  irritative 
hyperplasia.  A  small  bit  of  liver  removed  at  the  time  of  opera- 
tion showed  inflammation  of  a  subacute  character.  There  are 
periportal  and  scattered  areas  of  round  cell  and  polynuclear  infil- 
tration with  some  peri-portal  increase  of  connective  tissue.  A 
diagnosis  of  peri-portal  pylephlebitis  was  made. 

I  should  like  a  discussion,  especially  in  regard  to  the  condition 
of  the  spleen  accompanying  cirrhosis  of  the  liver,  the  spleen  of 
malaria,  and  of  syphilis. 

Discussion: 

Dr.  Norris  :   These  cases  arc  of  great  interest.     Much   importance  has 

been  attached  to  the  spleen  in  regard  to  its  association  witli  various  diseases. 

I  do  not  feel  able  to  give  a  competent  opinion  upon  tlie  lesions  of  the  spleen. 

It  has  always  been  a  subject  of  great  dispute  among  patliologists.     Even  the 
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histology  of  the  spleen  has  not  been  definitely  settled.  The  lesions  that  Banti 
has  described  as  characteristic  for  the  disease  known  by  his  name,  namely, 
fibro-adenia,  I  have  found  frequenth-  present  in  the  spleen  where  Banti's 
disease  has  not  been  present,  namely,  in  association  with  many  of  the  con- 
ditions found  in  middle  life  and  also  with  recessive  status  lymphaticus.  It 
is  quite  frequent  to  find  thickened  or  nearly  obliterated  arteries  of  the  splenic 
follicles,  and  often  there  are  marked  fibrous  changes  not  only  about  the 
vessels  but  in  the  stroma.  I  cannot  say,  therefore,  that  these  changes  are 
characteristic  of  any  one  disease  and  therefore  not  characteristic  of  Banti's 
disease.  A  number  of  pathologists  have  described  the  spleen  as  presenting 
characteristic  appearances  not  only  in  the  gross  but  on  microscopic  section ; 
this  has  not  been  my  experience.  In  syphilitic  cirrhosis  of  the  liver,  the 
enlargement  of  the  liver  is  often  marked  and  it  is  well  known  that  the  size 
of  the  spleen  apparently  bears  no  especial  relation  to  the  degree  of  the 
cirrhosis  of  the  liver. 

Dr.  Larkix  :  We  are  in  a  hopeless  condition,  it  seems  to  me,  in  regard 
to  the  classification  of  splenic  lesions.  I  feel  Dr.  Norris  is  right.  There  are 
so  manj-  allied  conditions  which  bring  enlargement  of  the  spleen  which  have 
no  special  characteristics,  that  we  are  hopelessly-  involved.  Dr.  Warren's 
specimen  shows  well  marked  enlargement  and  engorgement  of  the  spleen  in 
the  thrombosis  of  the  splenic  vein.  We  do  not  know  any  more  than  we  did 
many  years  ago  about  the  exact  condition  of  the  circulation  of  the  spleen, 
histologicallj-. 

Dr.  Lew  :  What  was  the  red  cell  count  in  these  cases  ? 

Dr.  W.\RREX  :  None  of  the  three  cases  showed  any  anemia  of  any  account. 

Dr.  Lew:  Was  there  polycythemia? 

Dr.  Warrex  :  No. 

Dr.  Zixsser:  Did  I  understand  Dr.  Warren  to  say  that  one  of  these 
cases  had  ha:molysins  for  its  own  cells? 

Dr.  Warrex:  There  were  auto-agglutinins  in  tlie  tliird  case  brought  out 
only  in  the  cold. 

Dr.  Zixsser:  These  conditions  seem  to  be  analogous  to  paroxysmal 
haemOglobinuria. 

Dr.  Warrex  :  I  don't  know  what  it  means.  There  did  not  seem  to  be 
direct  clinical  indication  for  operation,  except  on  the  basis  that  the  spleen 
had  an  important  bearing  on  the  liver  condition  and  might  keep  up  the  dis- 
turbance in  the  liver. 

Dr.  Zi.nsser:  In  paroxysmal  hsemoglobinuria  an  autolysin  is  found  which 
does  not  act  under  the  ordinary  conditions  of  incubation.  Haemolysis  occurs 
only  when  the  sensitization  has  occurred  at  a  low  temperature  and  the  tubes 
are  consequently  warmed  up.  I  should  like  to  ask  whether  there  are  any 
described  splenic  conditions  associated  with  paroxysmal  hsemoglobinuria. 

Dr.  W^^RREX :  I  don't  know.  In  these  jaundice  cases  it  is  associated 
with  the  bile  production. 


152  G.    L.    ROHDEXBURG    AND    F.    D.    BULLOCK 

\vasser:^iaxx  fixdixgs  ix  lobar  pxeuaioxia 

J.   J.   HERTZ,   M.D. 

^ly  comniimication  this  evening  is  a  preliminary  report  on  the 
Wassermann  findings  in  lobar  pneumonia.  At  the  Beth  Israel 
Hospital  where  we  do  a  Wassermann  reaction  on  every  patient 
admitted  we  found  in  a  series  of  twelve  cases  the  following 
results : 

I.  Ten  of  the  twelve  cases  got  well. 

II.  Every  one  of  the  ten  cases  that  got  well  gave  a  "  four 
plus  "  \\'assermann  reaction  during  the  course  of  the  disease,  be- 
tween the  fifth  and  eighth  day,  and  a  negative  reaction  after  the 
temperature  became  normal. 

III.  Of  the  two  cases  that  died,  one  gave  a  "  four  plus  "  reac- 
tion on  the  sixth  day  and  died  on  the  seventh  day.  On  autopsy 
the  organs  showed  signs  of  syphilis.  The  other  case  that  died 
gave  a  negative  reaction  on  the  eighth  day  about  two  hours  before 
death.     The  only  negative  case  died. 

We  are  carrying  on  some  experiments  to  find  the  nature  of 
the  substance  that  gives  the  reaction  in  these  cases. 

We  used  the  original  Wassermann  test  with  the  exception  of 
the  antigen  which  was  an  alcoholic  extract  of  guinea  pigs  heart. 


TRAXSPLAXTABLE    SARCO.AIATA   OF   THE   RAT 

LIVER  ARISIXG  IX  THE  WALLS  OF 

PARASITIC   CYSTS^ 

G.    L.    ROHDENBURG,    M.D.,   AXD   F.    D.    BULLOCK,    M.D. 

(From  Columbia  University,  George  Crocker  Special  Research  Fund,  F.  C. 

Wood,  Director) 

Primary  sarcomata  of  the  liver,  while  not  common  in  man, 
are  relatively  frequent  in  rats,  probably  because  of  the  relation 

1  This  report  appears  in  full  in  The  Journal  of  Cancer  Research,  1916, 
1,87. 
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they  bear  to  infection  with  the  Tccuia  crassicoia.  In  a  series  of 
autopsies  on  rats  performed  during  the  past  three  years,  we  have 
encountered  three  such  tumors,  two  of  whicli  were  recognizable 
in  the  gross,  while  one  was  of  microscopic  size  only. 

The  first  case  has  already  ])een  reported.-  The  second  case 
occurred  in  a  full-grown  male,  the  tumor  jjeing  situated  in  the  left 
lobe  of  the  liver  and  measuring  one  centimeter  in  diameter;  meta- 
stases were  scattered  throughout  the  peritoneal  cavity.  The  neo- 
plasm, a  spindle-cell  sarcoma,  is  transplantable,  and  is  now  in 
the  tenth  generation,  with  an  inoculation  percentage  of  lOO. 
About  eighty  per  cent,  of  the  takes  retrogress  spontaneously. 
Attempts  to  propagate  the  tumor  by  using  a  Berkefeld  filtrate  and 
dried  tumor  tissue  were  not  successful.  The  third  case  occurred 
in  an  adult  female ;  the  tumor  was  situated  in  the  Spigelian  lobe 
and  measured  1.5  cm.  in  diameter,  and  there  were  i)eritoneal 
metastases.  This  tumor  also  is  transplantable,  though  the  per- 
centage of  takes  is  not  as  high  as  in  the  case  of  the  second  tumor. 

The  chief  point  of  interest  in  these  cases  is  the  demonstration 
of  the  parasite  in  the  centers  of  the  tumors. 

Discussion : 

Dr.  Zinsser:  1  would  like  to  ask  whether  it  was  at  all  possible  to  see 
where  the  tumor  started. 

Dr.  Rohdenburg:  The  tumors  started  in  the  cyst  wall  surrounding  the 
parasite. 

Dr.  Zinsser:  Does  the  cj'st  wall  originate  from  tlie  capsule  of  the  liver? 
Can  the  cjsts  be  experimentallj'  produced  in  rats? 

Dr.  Rohdenhurg:  Yes,  the  rats  can  be  infected  witli  tlic  tenia  and  cysts 
produced  in  this  way. 

Dr.  Xorris:  Was  the  pancreas  tumor  an  original  tumor  or  a  transplant? 

Dr.  Rohdenbcrg:  It  was  a  metastasis  of  the  original  tumor  in  the 
pancreas. 

Dr.  Zinsser:  Is  the  percentage  of  tenia  findings  in  rats  very  high;  that 
is,  is  the  percentage  of  tumors  large  or  small  as  compared  with  tlie  per- 
centage of  tenia  infection? 

Dr.  Rohdenimrg:  The  presence  of  the  tenia  in  rats  depends  chiefly  upon 
the  condition  in  which  the  dealer  keeps  his  animals.  If  he  changes  the  drink- 
ing water  frequently  tenia  infection  is  rare;  if  not,  it  is  common.  The  tumors 
occur  in  only  a  small  percentage  of  the  infected  animals. 

Dr.  Xorris:   I   would  like  to  ask  e.xactly  what  the  sarcomatous  process 

-Jour.  Mi-({.  Rcsrarih,  1913,  XX\IIi.  477. 
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was  in  the  transplants;  in  other  words,  what  method  of  injection  was  used 
in  the  transplants. 

Dr.  Rohdenbvrg  :  The  material  used  in  the  first  case  was  the  healthy 
part  of  the  tumor,  about  0.5  cm.  distant  from  the  parasite.  In  the  second 
case,  the  metastases  were  used  for  transplantation. 

Dr.  Zinsser  :  You  never  had  metastases  in  the  experimental  tumors  ? 

Dr.  Rohdenburg  :  No,  not  in  the  transplants. 

Dr.  Norris  :  In  other  words,  it  is  doubtful  whether  we  can  call  the  origi- 
nal tumors  sarcomata? 

Dr.  Rohdexburg  :  If  a  malignant  tumor  can  be  defined  as  a  collection 
of  cells  showing  unlimited  powers  of  division,  I  do  not  see  why  the  primary 
tumors  should  not  be  called  sarcomata.  Even  the  fact  that  some  of  the  trans- 
planted tumors  receded  is  not  an  argument  against  their  sarcomatous  nature. 
The  Jensen  sarcoma  recedes  in  thirty  out  of  fifty  transplants ;  but  some  of 
the  transplants  grow,  and  produce  metastases. 


A  CASE  OF  PORTAL  THROAIBOSIS  WITH  UNUSUAL 
COMPLICATIONS 

JOHN  H.  LARKIN,  M.D. 

Thrombosis  of  the  portal  vein  is  not  an  unusually  rare  con- 
dition. This  will  be  seen  after  a  perusal  of  Lissauer's  report  in 
Virchow's  Arch.,  1908,  CXCII,  278,  which  states  that  among 
26,687  cases  coming  to  autopsy  a  condition  of  complete  or  partial 
occlusion  of  the  portal  vein  was  found  sixty-eight  times.  His 
very  interesting  resume  also  gives  us  an  idea  of  the  duration  of 
such  thrombi  in  the  portal  vein  and  its  tributaries,  together  with 
the  concomitant  lesions,  such  as  circulatory  ileus,  apparent  in  the 
most  advanced  cases.  Numerous  writers  have  contributed  largely 
to  the  pathology  of  this  condition,  among  whom  we  might  men- 
tion Welsh,  Verse,  Rosenau,  Pick,  Heller,  Lewis,  Flexner, 
Whipple,  \\'internitz,  Kohler,  and  Chiari.  It  is  now  well  known 
that  there  is  a  close  etiological  relationship  between  portal  throm- 
bosis and  bacterial  infection,  and  this  has  been  especially  dwelt  on 
by  Welsh.  The  primary  changes  in  the  intima  of  the  portal  vein, 
together  with  a  slowing  of  the  blood  stream,  as  well  as  compres- 
sion of  the  vein  by  thickening  of  its  adventitia,  pressure  of  large 
]\inj)]i  nnthiles  in  the  \icinily  of  the  li}-lus  of  the  li\er,  or  inflam- 
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matory  adhesions  to  the  wall  of  the  vein  are  etiological  factors 
which  have  been  well  pointed  out  by  many  observers.  Its  rela- 
tionship with  metastasizing  tumor,  either  in  the  liver  itself  or  in 
distant  parts,  blocking  the  vein  with  such  growth,  either  directly 
or  by  extension  into  the  vein  itself,  has  not  been  so  often  referred 
to  in  the  literature  of  this  condition. 

It  is  interesting  to  note  that  in  all  the  cases  of  portal  throm- 
bosis which  have  been  reported  the  liver  itself  suffers  very  little 
secondarily  from  such  circulatory  disturbances  as  would  lead  on 
to  infarction. 

I  wish,  however,  to  present  a  condition  of  thrombosis,  the 
etiolog}^  of  which  is  foreign  to  our  ordinary  conception  of  the 
disease.  It  presents  a  number  of  factors  of  great  clinical  sig- 
nificance, and  on  account  of  the  close  clinical  picture  of  the  indi- 
vidual during  life  with  that  of  cirrhosis  of  the  liver,  I  trust  that 
the  presentation  will  be  of  interest  to  all. 

The  history  of  the  individual  is  as  follows: 

A  negro;  forty-five  years  of  age;  admitted  to  City  Hospital  orr 
February  17,  1915.  Died  Alarch  30,  1915.  Chief  complaint  was 
swelling  of  legs  and  shortness  of  breath.  Family  history:  Father 
died  at  eighty  years,  of  senility;  mother  died  at  si.xty-four.  cause 
unknown.  Patient  was  one  of  fifteen  or  sixteen  children,  some  of 
which  died  in  infancy,  but  the  majority  are  living  and  well.  There 
was  no  tul>erculosis,  cancer,  alcoholism,  heart,  kidney,  or  venereal 
disease  elicited  in  the  family  history.  Personal  history:  Had  the 
ordinary  diseases  of  childhood:  measles,  diphtheria,  typhoid  fever, 
etc.  No  history  of  venereal  disease  obtainable.  Occupation  was 
that  of  a  private  chef  in  one  of  the  clubs,  where  he  had  been 
employed  for  a  number  of  years;  he  was  a  mild  drinker  of  beer 
and  whi.skey.  Three  and  one  half  or  four  years  ago  patient  had 
an  axillary  abscess,  which  was  opened. 

Last  July,  while  in  apparently  the  best  of  health,  in  helping 
remove  a  trunk  he  was  thrown  down  a  flight  of  stairs,  a  distance 
of  some  twenty  feet,  striking  on  the  trunk  at  a  point  on  his 
abdomen  midway  I^etvveen  the  ensiform  and  the  umliilicus  in  the 
median  line.  Upon  being  picked  up  and  examined  it  was  found 
that  a  small  hematoma  had  developed  in  the  rectus  muscle,  about 
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fi\e  cm.  l)elo\v  the  ensiform.  This  hematoma  was  from  five  to  six 
cm.  in  chameter.  It  was  not  accompanied  by  any  unusual  pain  at 
the  time,  except  for  skin  tension.  He  was  advised  by  his  physician 
to  go  home.  Late  on  the  same  evening,  around  nine  o'clock,  he 
commenced  to  complain  of  lancinating,  shooting  pains  in  his  alj- 
domen,  accompanied  by  a  partial  collapse  and  vomiting,  the  vomi- 
tus  being  a  yellow,  Ijile-colored  fluid.  The  pain  at  this  time  be- 
came so  severe  that  opiates  had  to  be  administered.  On  the  fol- 
lowing day  the  patient  was  no  l^etter.  He  remained  in  bed  for  a 
period  of  two  weeks,  during  which  time  the  pain  had  diminished 
in  severity,  being  deep-seated  in  character. 

In  the  beginning  of  August  the  patient's  legs  became  quite 
markedly  swollen,  and  in  one  of  his  attacks  of  vomiting  he  had  a 
htmatemesis  of  l^right  red  1)lood,  jelly-like  in  consistence  and 
about  four  ounces  in  quantity.  He  was  treated  by  his  physician 
for  gastric  ulcer. 

About  the  beginning  of  October  his  abdomen  commenced  to 
swell,  but  not  to  such  an  extent  as  to  make  him  feel  uncomfortable. 
Swelling  of  the  legs  continued  and  shortness  of  breath  was 
marked  at  this  time.  Examination  of  his  abdomen  gave  fluid 
wave  l)y  percussion.  Patient  seemed  rather  anxious  in  his  man- 
ner, and  commenced  to  be  emaciated.  His  color  was  a  light  yel- 
lowish, which  was  most  marked  in  the  conjunctivcie. 

About  November  i,  patient  had  a  very  large  gastric  hemate- 
mesis,  losing  about  a  quart  of  clotted,  jelly-colored  blood,  and  at 
about  this  time  it  was  noted  that  his  stools  were  dark  and  tarry- 
colored,  evidently  occult  blood.  bTom  this  time  on  the  patient 
seemed  to  become  more  and  more  depressed.  The  swelling  of 
the  abdomen  1)ecame  larger  and  larger,  and  by  the  first  of  De- 
cember fluid  had  accimiulated  to  such  an  extent  that  it  was 
deemed  necessary  to  tap  the  patient  in  order  to  relieve  the  fullness 
of  his  abdomen.  A  very  large  f|uantity  of  straw-colored  fluid 
was  obtained  at  this  time,  after  which  the  ])atienl  went  into  a 
collapse.  Soon  after  another  large  hcmatemcsis  occurred,  which 
contained  manv  jelly-like  clots.  The  patient's  condition  at  this 
time  was  that  of  a  fretful  and  worried  in(li\  idual.  'I^he  deep- 
seated  pain  now  seemed  to  have  disappeared. 
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The  patient  remained  quietly  at  home  until  the  first  part  of 
hebruary,  when  he  was  removed  to  the  City  Hospital.  Upon 
admission  the  patient  was  found  to  be  a  fairly  well  nourished 
individual.  His  abdomen  was  swollen  and  both  legs  were  moder- 
ately edematous.  He  complained  of  a  dull,  deep-seated  pain  in 
his  abdomtn ;  his  expression  was  anxious,  and  he  was  short  of 
breath.  The  anemia  of  the  individual  was  well  marked,  denoting 
great  loss  of  blood.  On  the  day  of  his  admission,  Feb.  17,  pati- 
ent had  another  large  gastric  hematemesis.  His  stools  were 
tarry-black  in  color.  From  this  time  on  until  March  30.  the 
patient  remained  in  bed,  complaining  little,  except  of  abdominal 
pains  and  shortness  of  breath;  also  of  an  increasing  distress  on 
account  of  al)dominal  fluid.  On  March  10,  patient  complained  so 
much  that  tapping  was  resorted  to,  and  a  large  amount  of  straw- 
colored  fluid  was  withdrawn.  On  March  27,  patient  had  another 
large  gastric  hematemesis,  which  was  repeated  on  the  following 
day.  On  March  29.  the  patient  was  found  in  a  very'  weak  condi- 
tion; the  abdomen  was  again  commencing  to  distend.  On  March 
30,  patient  refused  nourishment.  He  had  a  final  hemorrhage  of 
a  large  amoimt  of  blood  containing  many  clots,  and  died  shortly 
afterwards.    An  autopsy  was  performed  on  the  following  day. 

The  autopsy  findings  were  as  follows :  Body  is  that  of  a  fairly 
well  developed  colored  man  about  forty-five  years  of  age.  There 
are  no  physical  abnormalities  upon  external  examination. 

Heart  weighs  300  gm.  The  left  \entricle  is  dilated.  .Muscle 
is  pale,  friable  and  flabby.  Width  of  the  aorta  about  the  aortic 
valve  is  7  cm.  Depth  of  ventricle  is  7  cm.  Thickness  of  the 
wall  of  left  ventricle  is  1.5  cm.  While  the  aorta  is  slightly  thick- 
ened, its  intimal  surface  is  smooth,  except  for  .several  slightly 
raised  nodulations,  mostly  of  a  fatty  atheroma.  The  pulmonary 
orifice  measures  9  cm.  Tricuspid  valve  measures  13  cm.  Mitral 
valve  measures  9  cm.  hcjramen  o\ale  is  closed.  A(»rtic  vrdves 
are  competent;  they  are  slightly  thickened  al(jng  their  free  edges. 
The  mitral.  lricus|)i(l  and  pulmonary  valves  show  no  lesi(5ns. 

Left  lung  weighs  500  gm.  Organ  is  bound  down  in  the 
pleural  cavity  by  adhesions.  It  is  voluminous;  contains  about 
the  normal  auKiunt  of  pigment.     Mucous  membrane  of  the  bron- 
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chus  is  pale;  there  is  no  thrombus  in  the  puhnonary  artery  or 
veins.  The  lung  is  air-containing  throughout.  On  section  the 
posterior  and  dependent  part  shows  edema  and  a  moderate  con- 
gestion. There  is  no  pneumonia.  On  section  upper  anterior  lobe 
is  pale  and  anaemic.     There  is  no  edema. 

Right  lung  weighs  600  gm.  It  is  bound  down  in  the  cavity  by 
«'.dhesions.  Lower  base  of  right  lung  shows  compression  atelec- 
tasis by  fluid  in  the  pleural  cavity. 

Liver  weighs  1,600  gm.  Portal  vein  is  thrombosed.  Sur- 
face of  organ  is  indented  and  irregular.  Consistence  of  organ  is 
firm.  Surface  is  indented  by  deep  cicatricial  scars,  bringing  about 
a  great  deformity  of  the  liver.  There  is  atrophy  of  the  extreme 
left  lobe  of  liver.  The  capsule  is  thickened  by  an  irregular  veil- 
like thickening,  which  evidently  is  a  distension  of  the  lymphatics. 
On  section,  liver  shows  a  rather  uniform  appearance.  Markings 
are  partly  obliterated.  There  is  no  evidence  of  connective  tissue. 
The  thrombus  extends  even  into  the  portal  radicles.  The  gall- 
bladder is  enormously  distended  with  bile ;  no  stones. 

Spleen  weighs  800  gm.  Organ  shows  a  chronic  interstitial 
splenitis.  Splenic  vein  at  its  middle  and  distal  portion  is  ex- 
tremely dilated,  and  at  about  the  junction  of  the  inferior  mesen- 
tery and  the  splenic  \em  there  is  an  aneurismal  dilatation  at  that 
point  in  the  vein  in  which  there  is  a  parietal,  organized  thrombus. 
This  has  extended  up  into  the  portal  vein,  completely  occluding 
its  lumen.  It  is  glistening-white  in  color,  and  shows  partial 
canalization. 

Pancreas  shows  extreme  atrophy,  the  normal  pancreatic  tissue 
being  replaced  by  fat.     There  is  a  supernumerary  pancreas. 

Left  kidney  weighs  350  gm.  It  measures  1 1  X  6  X  3-5  cm.  It 
is  uniformly  glazed,  and  has  the  appearance  of  amyloid.  The 
organ  does  not,  however,  react  to  iodin.  Markings  are  obliter- 
ated; organ  is  elastic;  has  an  almost  stony  hardness;  it  is  not 
congested.  The  Malpighian  bodies  are  slightly  seen.  Capsule  of 
kidney  is  not  adherent,  but  when  pulled  off  diffuse  cicatricial 
wedges  of  ni)rous  connective  tissue  can  be  seen.  Organ  has  the 
appearance  of  a  sul)acute  diffuse  nephritis. 

Right  kidney  weighs  325  gm.     It  measures  11  X  6  X  3-5  cm. 
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Organ  is  enlarged;  capsule  strips  with  ease.  On  section  it  is 
similar  to  the  left,  except  that  it  is  slightly  more  reddish  in  color. 
The  surface  beneath  the  capsule  is  not  granular.  The  markings 
of  the  kidney  are  obliterated. 

Aorta  is  slightly  thickened;   its  elasticity  is  slightly  dimin- 
ished; there  is  a  moderate  atherosclerosis,  but  fatty  change  in  the 
intima  is  the  most  pronounced  change.    There  is  no  calcification;- 
no  evidence  of  syphilitic  atheroma. 

Bladder  is  distended  with  urine;  mucous  membrane  appears 
pale,  but  is  normal. 

Small  intestines  are  full  of  blood,  which  has  recently  stained 
the  mucosa. 

Stomach  is  dilated  and  full  of  blood.  It  shows  a  hypertrophic 
gastritis. 

Esophagus  is  unusually  dilated.  The  venous  radicles  are 
enormously  distended,  and  at  a  point  4  cm.  above  the  pyloric  end 
of  the  stomach  there  is  an  ulcerated  area  in  the  mucous  membrane 
leading  directly  into  the  esophageal  plexus,  from  which  constant 
bleeding  has  occurred.  Above,  at  a  distance  of  13  cm.,  are  three 
other  ulcerated  areas,  the  largest  of  which  is  i  mm. 

Anatomical  diagnosis:  Thrombosis  of  the  portal  vein,  extend- 
ing into  the  portal  tributaries  and  liver;  varicosities  of  the  esopha- 
geal vein  (extreme);  multiple  rupture  of  varices;  acute  diffuse 
nephritis;  chronic  hyperplastic  spleen;  atheroma  of  aorta;  super- 
numerary pancreas  in  the  duodenum;  degeneration  of  the  myo- 
cardium: fatty  infiltration  of  pancreas. 

Upon  further  examination  of  the  esophagus,  four  longitu- 
dinal, greatly  distended  varices  take  up  the  lower  third  of  the 
esophagus;  the  largest  of  these  measures  2  cm.  in  diameter.  The 
varices  are  of  unusual  dimensions,  and  many  punctate  points, 
filled  with  thrombi,  can  be  seen. 

I  thought  on  account  of  the  enormity  and  intense  dilatation 
of  the  varices  that  it  would  I)e  a  good  opportunity  for  the  study 
of  such  varices.  T  therefore  placed  a  cannula  in  one  of  the 
lower  varices  and  washed  out  with  cold  water  the  whole  esopha- 
geal venous  system.  I  then  made  a  mi.xlure  of  red  oxide  of  lead 
and  chalk  (a  mixture  which  is  commonly  used  in  making  arterial 
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injections  in  the  autopsy  room)  and  using  only  slight  pressure, 
filled  the  esophageal  varices,  the  fluid  entering  with  little  or  no 
difticulty.  After  dissecting  out  the  esophagus,  it  was  placed  in 
cold  water  until  the  following  day,  when  an  .r-ray  of  the  dis- 
tended varices  was  taken,  an  illustration  (Fig.  i)  of  which  is 
herewith  reproduced. 

In  a  resume  of  the  literature  on  thrombosis  of  the  portal  vein  we  find 
that  it  is  not  unusual  for  this  condition  to  be  accompanied  bj'  esophageal 
varices,  and  that  one  of  the  attending  clinical  features  is  gastric  hemateme- 
sis.  But  in  a  very  careful  examination  of  the  literature  of  such  cases  no 
report  of  a  case  of  portal  thrombosis  is  disclosed  which  shows  so  enormous 
a  distention  of  the  esophageal  varices  or  an  illness  which  existed  for  so  long 
a  time  as  the  case  wdiich  I  present  to  j-ou  here  to-night.  The  only  case 
approaching  it  in  this  respect  was  the  one  reported  by  Verse,  and  this,  it 
should  be  remembered,  was  some  ten  j-ears  ago.  His  case  is  rather  unique, 
and  corresponds  fairly  well  with  the  case  presented  to  you  now.  Verse, 
however,  gave  no  measurements  of  the  esophageal  distention,  nor  did  he  give 
measurements  of  the  esophageal  varices. 

I  think  I  am  safe  in  stating  that  never  before  has  a  similar  specimen  been 
presented  to  this  Society  prepared  as  this  specimen  has  been  prepared,  pre- 
senting, as  it  does,  a  clean-cut  anatomical  view  of  the  esophageal  varices, 
and  showing  to  what  a  huge  extent  such  varices  may  be  distended. 

The  transverse  measurement  of  the  esophagus  taken  at  the 
time  of  autopsy  is  12  cm.,  and  the  largest  varix,  which  is  almost 
a  venous  aneurism,  measures  2  cm. 

Many  punctate  points  may  l)e  seen,  from  which  bleeding  has 
occurred  from  the  distended  \eins. 

A  further  dissection  of  the  organs  reveals  the  following: 

The  spleen  is  enormously  enlarged,  and  on  section  of  the 
pancreas  from  tail  to  head  one  immediately  encounters  the  dis- 
tended splenic  vein,  which,  at  its  middle  part,  measures  1.5  cm. 
Just  before  the  splenic  vein  meets  to  form  the  portal  there  is  a 
giving  way  of  the  splenic  vein,  and  an  aneurism  has  formed,  the 
wall  of  which  is  now  lined  l)y  a  laminated  and  organized  clot, 
pearly-white  in  color,  and  of  firm  consistence.  From  this  point 
on  the  portal  vein  is  entirely  thrombosed,  reaching  up  to  the 
portal  radicles.  Yet  upon  macroscopical  examination  the  liver 
is  found  to  be  negative,  except  that  the  superior  surface  of  the 
left  lobe  seems  to  be  indented  by  deep  cicatricial  scars,  the  apex 
of  which  was  toward  the  greater  bulk  of  the  liver  substance,  and 
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the  base  peripherally  pulling  down  and  deforming  the  greater 
part  of  the  liver  tissue.  Some  of  these  cicatrices  measure  i  cm. 
from  base  to  apex. 

jNIicroscopical  examination  of  the  splenic  aneurism  and  portal 
vein  shows  a  trauma,  with  resulting  aneurismal  dilatation  in  the 
splenic  vein  at  its  junction  with  the  portal.  Here  the  thrombus 
at  its  peripheral  part  is  organized,  the  wall  of  the  vein  having 
given  away  and  showing  a  much  older  pigment  distributed 
throughout  in  the  neighborhood  of  the  pancreatic  tissue.  Exami- 
nation of  the  portal  vein  shows  beginning  parietal  organization, 
the  central  part,  however,  being  composed  of  a  firm  mixed  clot. 

Microscopical  examination  of  the  liver  shows  no  pathological 
changes.  The  cicatrices  at  the  peripheral  part  of  the  liver  capsule 
show  large  triangular  areas  of  dense  fibrous  connective  tissue,  in 
which  the  hepatic  artery  and  the  portal  radicles  seem  to  be  con- 
densed by  such  fibroses.  No  infarction  of  the  liver  can  be  made 
out  either  macroscopically  or  microscopically,  and  the  present 
interpretation  of  such  cicatricial  wedges  does  not  now  seem  clear 
to  the  writer. 

This  case  is  of  unusual  interest,  not  only  to  the  clinician  but 
to  the  pathologist,  by  reason  of  the  very  close  clinical  picture 
exhibited  in  portal  thrombosis,  and  disturbances  of  the  portal 
circulation  in  cases  of  cirrhosis  of  the  liver. 

It  is  of  far  greater  interest,  however,  on  account  of  the  eti- 
ological factor  presented,  which  is  undoubtedly  one  of  trauma — a 
factor  which  has  not  heretofore  been  mentioned  in  any  report 
of  similar  cases.  It  presents  great  clinical  interest,  too,  by  reason 
of  the  enormous  distention  to  which  the  esophagus  may  be  put 
before  rupture  and  death  intervene.  The  extent  of  this  dilata- 
tion is  faithfully  .shown  in  the  accompanying  photograph  (Fig.  i). 

Discussion : 

Dr.  NouKis:  This  case  of  Dr.  Larkin's  is  interesting.  In  the  pliotomi- 
crograph  shown  there  was  evidence  of  phlel)itis.  I  don't  think  there  is  any 
doubt  that  trauma  was  the  etiological  factor  in  tliis  case.  I  notice  that  the 
pancreas  was  large.  The  relation  between  latent  and  sub-latent  infections  of 
the  pancreas  and  appendix  is  interesting.  Tlic  veins  of  these  organs  drain 
into  the  portal  vein.     In  view  of  the  trauma  in  this  case,  with  tlie  damaged 
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vein,  there  probabl}'  developed  a  lesion  of  the  portal  vein  which  gave  rise  to 
thrombosis.  In  regard  to  the  esophageal  dilatation,  the  thrombus  must  have 
been  acute  and  the  veins  were  not  able  to  take  care  of  the  distention. 

Dr.  L.\rkix  :  I  am  glad  to  hear  Dr.  Korris  has  agreed  with  me  in  the 
view  of  trauma  as  an  etiological  factor.  I  have  looked  over  this  subject  very 
thoroughl}'.  In  all  the  cases  that  have  come  under  mj-  observation  the  ques- 
tion of  trauma  has  never  arisen.  I  have  asked  a  number  of  well-informed 
clinicians  but  have  had  no  agreement  on  the  etiology  of  this  condition. 


BILATERAL   INFARCTION   OF   THE   SUPRARENAL 

BODIES 

JOHN    II.    LARKIN^    M.I). 

The  specimen  of  infarction  of  the  .suprarenal  bodies  presented 
to  you  this  evening  is  so  very  rare  that  it  deserves  more  than 
passing  notice.  There  has  been  no  case  similar  to  it  re[)orted  in 
medical  literature,  save  a  meager  resume  of  a  unilateral  throm- 
bosis of  the  suprarenal,  described  by  Paul  G.  W'oolley  in  the  Jour- 
nal of  Medical  Research,  1902.  That  was  a  case  of  an  eleven- 
months-old  child,  in  whom  he  had  found  a  thrombus  of  the  right 
adrenal  vein,  with  resulting  engorgement  and  infarction.  It  is 
quite  well  known  that  hemorrhages  in  the  sui)rarenal  bodies  may 
be  unilateral  or  bilateral,  and  may  l)e  found  at  the  lime  of  autopsy 
in  newborn  infants,  but  to  this  I  do  not  refer. 

The  history  of  the  ca.se  presented  here  tonight,  in  keeping 
with  the  findings,  is  very  unusual. 

The  i)atient  was  a  young  man  twenty-four  years  of  age,  a 
muscular  iron-worker,  lie  had  worked  until  his  admission  to 
the  City  Hospital  on  June  16,  191 5.  His  first  .symptoms  were 
those  of  pain  in  the  abdomen,  in  the  region  of  the  ensiform.  The 
pain  was  of  a  lancinating  character,  so  that  opiates  had  to  be  ad- 
ministered to  control  it.  The  patient's  personal  and  family  his- 
tory were  both  negative.  He  was  married,  and  had  one  child; 
he  denied  the  use  of  alcohol  and  tobacco.  A  W'assermann  test 
made  at  time  of  admission  gave  a  negative  result.  Temperature 
upon  adnn'ssion  was  101°.  .\  blood  culture  taken  the  >^ame  day 
gave  negative  findings.     Patient  was  hard  to  control;  he  wanted 
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to  wander  around  the  ward;  at  times  he  was  doubled  up  with 
pains  in  the  abdomen,  crying  that  something  be  done  for  his 
rehef.    Up  to  this  time  no  definite  diagnosis  had  been  made. 

On  June  20  patient's  pains  were  sHghtly  decreased ;  had  one 
vomiting  spell ;  lay  rather  quietly  in  bed  under  opiates. 

On  June  2^  the  patient's  temperature  was  103°.  and  his  ab- 
domen was  now  tympanitic.  Blood  cultures  taken  on  June  22 
and  23  proved  negative. 

On  June  24  the  patient  was  depressed  and  had  the  facial  expres- 
sion of  one  suttering:  the  knees  were  flexed;  patient  was  evidently 
in  a  septic  condition. 

On  June  25  blood  culture  was  still  negative. 

On  June  26  patient  went  into  collapse.  His  abdomen  was  now 
distended  with  gas,  and  a  provisional  diagnosis  of  peritonitis  was 
made. 

On  June  27  patient  went  into  coma,  and  died  soon  after.  No 
surgical  operation  was  made  in  this  particular  case. 

An  autopsy  on  June  27  revealed  the  following : 

Body  is  that  of  a  well-nourished  and  well-developed  young 
man.  Rigor  mortis  is  still  present :  lividity  is  present  on  the  pos- 
terior and  dependent  portions  of  body.  There  are  no  external 
physical  abnormalities  or  scars  found.  Upon  opening  the  ab- 
dominal cavity  free  gas  escapes,  and  the  cavity  is  found  filled  with 
fluid  pus,  yellowish  in  color.  There  is  about  4.5  liters  of  this  pus. 
The  greater  omentum  is  necrotic,  and  occupies  the  epigastric 
region.  The  serosa  of  the  intestines  is  covered  with  a  flocculent, 
fibrinous  exudate.  The  intestines  are  adherent  to  each  other. 
The  proximal  portion  of  the  appendix  is  inflamed,  and  the  gland 
appears  necrotic.  Upon  removing  the  large  and  small  intestines 
and  separating  the  adhesions  we  find  in  the  epigastric  region  a 
ruj)turc(l  ulcer.  This  ulcer  extends  to  the  duodenum,  just  be- 
yond the  pyloric  end  of  the  stomach.  The  thoracic  cavity  is  free 
of  fluid.  Base  of  left  lung  is  adherent  to  the  diaphragm.  There 
is  an  acute  fibrinous  pleurisy  at  base  of  right  lung,  which  is 
slightly  adherent  to  the  diaphragm. 

Heart  weighs  290  gm.  Pericardial  sac  contains  about  20 
cc.  of  straw-colored  fluid.     Right  side  of  heart  is  filled  with  a 
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chicken-fat  clot.  Foramen  ovale  is  closed.  Mitral  measures  9 
cm.  Mitral  valve  is  normal.  Tricuspid  valve  measures  12  cm. 
It  is  likewise  normal.  Pulmonary  valve  measures  6.5  cm.  There 
is  a  slight  atheroma  just  above  this  valve.  The  heart  muscle  on 
section  is  beefy-red.  firm  in  consistency,  but  shows  no  gross 
change.    The  coronaries  are  normal. 

Left  lung  we;ighs  550  gm.  Pleura  is  everywhere  smooth,  ex- 
cept at  base,  where  it  is  roughened  and  hemorrhagic.  Bronchus 
is  injected,  and  covered  with  a  serous  exudate.  Pulmonary  ves- 
sels are  normal.     On  section  lung  shows  only  congestion. 

Right  lung  weighs  600  gm.  Mxternally  it  is  similar  to  the 
left.  Bronchus  of  this  lung  is  likewise  injected.  On  section  the 
organ  shows  only  congestion  and  a  moderate  amount  of  edema. 

Aorta  is  normal. 

Bladder  is  normal. 

Ureters  are  normal. 

Liver  weighs  2,150  gm.  On  section  lobules  are  indistinct. 
Liver  is  the  seat  of  a  diffuse  parenchymatous  degeneration,  (iall- 
bladder  contains  no  stones. 

Spleen  weighs  250  gm.  Capsule  is  thickened,  and  coxered 
with  an  organized  fibrin.  On  section  organ  shows  sepsis.  The 
Malpighian  bodies  are  not  as  distinct  as  normally. 

Left  kidney  weighs  300  gm.  On  section  organ  is  the  seat  of 
an  acute  parench\-matous  degeneration. 

Left  adrenal  measures  3  x4cnL  On  section  it  is  a  deep  black 
in  color;  consistence  is  firm,  and  it  is  with  dilficulty  that  one  can 
distinguish  the  medullary  from  the  cortical  area. 

Right  kidney  weighs  300  guL  On  section  this  organ  is  simi- 
lar to  the  left. 

Right  adrenal  is  the  seat  of  a  diffuse  hemorrhage.  Its  meas- 
urements are  the  same  as  the  left.  On  section  it  presents  a  con- 
dition perfectly  similar  to  the  left,  the  gland  being  a  deep  black 
in  color;  dry,  and  on  section  it  is  impossible  to  tell  the  ditlerence 
between  the  cortical  and  medullary  zones.  On  dissection  of  the 
left  adrenal  vein  the  lumen  is  lilocked  with  a  mixed  white  and  red 
thrombus,  comjjletely  distending  its  lumen,  and  sto])ping  rather 
short  in  a  "  finger-gloved  "  appearance  at  its  entry  into  the  renal 
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vein.  A  similar  thrombus  is  found  in  the  right  adrenal  vein, 
which  completely  blocks  the  lumen.  This  thrombus  is  firm,  red 
and  white  in  color,  and  likewise  stops  short  at  its  entry  into  the 
inferior  vena  cava. 


Fig.  2.     Hemorrhagic  Infarction  of  Suprarenal  in  a  Case  of  Perforating 
Duodenal   LHccr. 


Duodenum  shows  an  ulcer  about  5  cm.  in  diameter,  which 
has  ruptured  into  the  abd()minal  cavity. 


BILATERAL  INFARCTION  OF  SUPRARENAL  BODIES        J<j7 

Anatoinical  Diagnosis:  Bilateral  fibrinous  pleurisy  at  Ijases  of 
lungs;  congestion  of  lungs;  septic  spleen;  cloudy  swelling  of 
liver;  acute  parenchymatous  degeneration  of  kidneys;  generalized 
acute  purulent  peritonitis,  following  a  rupture  of  duodenal  ulcer; 
bilateral  infarction  of  adrenals. 

This  case  is  one  of  unusual  interest  and  of  great  pathological 
rarity,  and  only  a  brief  resume  of  the  condition  is  presented  at 
this  time.  It  may  be  well  to  note  that  all  the  writers  on  throm])osis 
have  failed  to  descril)e  a  condition  similar  to  the  one  which  is 
presented  here  in  this  case.  Not  even  Welsh  in  his  memorable 
lectures  on  embolism  and  thrombosis  mentions  it,  and  a  close 
review-  of  the  Goulstonian  lectures  on  the  suprarenal  bodies  by 
Rolleston  fails  to  reveal  any  mention  of  this  lesion. 

The  intensity  of  the  infarction  is  similar  in  color  and  con- 
sistence to  those  infarctions  that  we  find  in  the  lung. 

The  intensity  of  the  infarction  is  great  (Fig.  2)  and  it  may  be 
well  to  repeat  here  what  Welsh  says  in  his  lectures  -on  embolism 
and  thrombosis:  "That  if  the  veins  are  obstructed  sufficiently  to 
render  the  outflow  nothing,  or  exceedingly  small,  and  if  the 
arteries  are  at  the  same  time  open,  the  infarction  is  intense." 

It  is  exceedingly  difficult  to  trace  the  origin  of  the  thrombus 
in  both  adrenal  veins.  Undoubtedly  its  occurrence  in  a  case  of 
septic  peritonitis  following  a  duodenal  ulcer  which  had  perforated 
is  a  factor.  Indeed,  one  might  say  that  in  origin  it  was  probably 
of  bacterial  marantic  thrombus. 
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